Running Lin ux on a F ujitsu-Siemens C1020 W outer V erhelst Jan uary 9, 2004 Con ten ts 1 Revision History 2 2 In tro duction 2 3 the X Windo w System 2 4 Net w ork 3 5 Hard disk 3 6 USB 3 7 CardBus/PCMCIA 4 8 FireWire 4 9 Sound 4 10 P o w er Managemen t 5 11 Built-in 802.11 Wireless 6 12 IrD A 6 13 Other hardw are 8 13.1 Mo dem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 13.2 Red optical connection at righ t-hand side . . . . . . . . . . . . . . . . . . . . . . 8 14 Legal stu� 9 1

1 Revision History Description Date Initial v ersion Septem b er 3, 2003 FireWire up date Oktob er 4, 2003 Mo dem and S/PDIF up date; some grammar �xes and general clean ups Decem b er 4, 2003 IrD A up date Jan uary 5, 2004 Recommend cpufreq instead of using A CPI P-states Jan uary 9, 2004 2 In tro duction Hi there! In the do cumen t ab out m y previous laptop, at http://people.debian.org/~wouter/laptop/ , I sa y that emplo y ers rule, esp ecially if they buy y ou laptops. That’s ev en more true if y ou’re self-emplo y ed, and ha v e to buy a (tax-deductible, as it’s a professionally required to ol) laptop. Whic h is what happ ened to me. I’m a self-emplo y ed IT professional no w. And since I lik e laptops, I b ough t m yself one. Not only is it a nice to ol, it also comes in handy in case y ou’re at a customer, trying to �gure out what’s going wrong. Of course, a laptop is m uc h more in teresting if y ou’re running the op erating system on it whic h y ou kno w b est, whic h, in m y case, is Debian GNU/Lin ux. This text tries to do cumen t ho w to install and con�gure Debian GNU/Lin ux on a F ujitsu-Siemens C1020, although other distributions should w ork as w ell. I’m running Lin ux 2.4.21, 2.4.22, and some k ernels of the 2.6.0-test series at the momen t. F or the most part, there are no di�erences due to that fact; when there are, y ou’ll kno w. 3 the X Windo w System The laptop con tains a \S3 ProSa v ageDDR K4M266", whic h is p erfectly supp orted in XF ree86 4.2 and ab o v e. If y ou’re running W o o dy , that means y ou ha v e to install a bac k-p ort; ha v e a lo ok at http://www.apt- get.org to �nd one. Alternativ ely , y ou could do wnload the driv er’s source from the author’s w ebsite, whic h is link ed to from the do cumen tation section at http: //www.xfree86.org/ , but I do not recommend that. Y ou ha v e to pic k the \sa v age" driv er mo dule. One minor gotc ha: b y enabling CONFIG_AGP and CONFIG_AGP_VIA , y ou can use the A GP Graph- ical Ap erture, but y ou’ll need to supply the ’agp try unsupp orted’ option to mak e it load. It w orks here (as in: it didn’t fry m y system y et), but the option is probably there for a reason; if y ou w an t to mak e sure nothing happ ens b y doing that, ask around �rst. There’s a driv er with 3D acceleration a v ailable from VIA/S3. The source of this driv er is at http://www.linux.org.uk/~alan/S3.zip , or in binary form from http://www.viaarena. com/ , with some p ersisten t searc hing. Ho w ev er, that driv er only supp orts the k ernel shipp ed with RedHat 8; as this k ernel is quite 2 hea vily patc hed (and as the driv er requires some extensiv e k ernel supp ort), this driv er do esn’t curren tly compile on systems running a di�eren t k ernel, unfortunately . The laptop comes with a Synaptics touc h pad. Although that w orks p erfectly w ell with the usual mouse driv er (at least under 2.4), there’s a sp ecial driv er mo dule for X, whic h y ou can do wnload at http://w1.894.telia.com/~u89404340/touchpad/index.html 1 . It giv es y ou some extra stu�, suc h as allo wing y ou to scroll (button 4/5 and 6/7 ev en ts) b y sliding y our �nger near the edge of the touc h pad, and mak es the hardw are scroll button (the one b et w een y our hardw are left and righ t mouse buttons) w ork. There’s a bit of do cumen tation in the tar-ball y ou can do wnload, whic h includes prett y straigh tforw ard installation instructions. If y ou’re using 2.6, note that y ou need to load the ’evdev’ mo dule b efore y our touc h pad will ever w ork. Also, if y ou’re using b oth 2.6 and 2.4, I recommend to mak e sure the evdev mo dule loads at b o ot, whilst using the \auto-dev" proto col and \/dev/psaux" device; if y ou do that, y ou don’t ha v e to recon�gure y our X serv er after ev ery reb o ot. 4 Net w ork CONFIG_NET_ETHERNET CONFIG_NET_PCI CONFIG_8139TOO W ell, the options sa y it all. There’s a RealT ek 8139 in this thing. Those w ork, but it’s the w orst lo w-end net w ork card one could imagine. That do esn’t mean the driv er do esn’t w ork, only that the RealT ek 8139 c hip set is brok en b y design; it eats a lot of CPU cycles. Not that y ou’d notice that on a laptop p o w ered b y a P en tium4, but that’s a di�eren t matter { at least for no w ;-) 5 Hard disk CONFIG_BLK_DEV_VIA82CXXX The hard disk will w ork without the ab o v e option, but I highly recommend y ou use it, if y ou w an t a decen t sp eed. Also, y ou migh t w an t to add a k ernel b o ot option \ide0=ata66" to mak e it go ev en faster. See the man page of grub or lilo for information on ho w to do that. 6 USB CONFIG_USB_UHCI Plus, of course, the driv ers for an y USB hardw are y ou migh t ha v e. I usually compile driv ers for all p ossible and imp ossible USB device as a mo dule; that w a y , it do esn’t w aste an y space 1 Y es, that’s the same URL as the one men tioned in the help text for the PS/2 mouse driv er in the 2.6 k ernel 3 in m y laptop’s memory , nor do I ha v e to recompile should I ev er c ho ose to buy or b orro w some USB device. When I �rst loaded the driv er for the USB ro ot h ub, I noticed that there w ere thr e e USB ro ot h ubs in m y laptop. As it turned out, that’s b ecause the built-in wireless LAN has a USB in terface, to o. Coun ting them, w e get: 1. The t w o USB slots at the bac k, 2. The built-in wireless LAN, 3. The p ort replicator Whic h mak es up for three USB ro ot h ubs. Getting the built-in wireless to w ork is a jok e b y itself; read on. 7 CardBus/PCMCIA CONFIG_CARDBUS The all-kno wn CardBus/y en ta in terface. Not only are there no problems here, I think it’s hardly p ossible to create any CardBus slot whic h is unsupp orted. Luc kily . 8 FireWire CONFIG_IEEE1394_OHCI1394 I ha v e no FireWire devices, but a friend of mine has a digital camcorder with a FireWire- in terface. When I w as there once, I ho ok ed the camera up to m y laptop, and at least doing some video-capture using dvgrab w ork ed a wlessly . I also tried to do something else using ’coriander’, whic h did not w ork. Ho w ev er, I don’t kno w whether the problem at hand w as � me not kno wing enough ab out it (after all, I pla y ed with it for only ab out 10 min utes), � The k ernel not supp orting some particular bit of m y hardw are � coriander not supp orting the particular camera m y friend o wns. A t least I can tell the in terface w orks; y ou’ll ha v e to �nd out ab out the rest b y y ourself. 9 Sound The sound card is in tegrated in the (VIA) South Bridge. There’s a driv er for another VIA South Bridge in the k ernel (2.4), but it do esn’t w ork on this one { at least not if y ou w an t to understand what the sp eak ers do. 4

With ALSA, ho w ev er, y ou can get it to w ork 2 . The mo dule y ou need is the \via82xx" one; it w orks alrigh t, but the built-in sp eak ers suc k. If y ou w an t go o d qualit y , get y ourselv es headphones or external sp eak ers :-) 10 P o w er Managemen t One imp ortan t part of a laptop is the abilit y to use it \on the road". In Lin ux 2.4, y ou ha v e the c hoice b et w een using APM or A CPI. Using APM should mean y ou’ll b e able to susp end the thing, but then y ou’ll b e running without Sp eedStep, so for con tin ued w ork, y our battery will b e empt y fairly fast. Using A CPI means y ou w on’t b e able to susp end the mac hine (at least not in 2.4; 2.6 has supp ort for that), but if y ou apply the patc hes from the A CPI4Lin ux Pro ject at http://acpi.sourceforge.net/ , y ou’ll b e able to switc h b et w een P (Sp eedStep) and T (throttling) mo des; that means y ou’ll b e able to run a lot longer on a single battery for con tin ued w ork. Of course, if y ou’re running 2.6, y ou w on’t ha v e to w orry ab out this as m uc h, since A CPI supp ort in 2.6 is a lot b etter; plus, in 2.6, y ou don’t ev en need A CPI supp ort for Sp eedStep. In an y case, switc hing to a slo w er mo de using A CPI is done b y ec hoing t w o n um b ers to /pro c/acpi/pro cessor/CPU0/limit. I’m doing this for battery mo de: echo ’1:5’ > /proc/acpi/processor/CPU0/limit and this for A C adapter mo de: echo ’0:0’ > /proc/acpi/processor/CPU0/limit whic h means ’run at full pro cessor p o w er when the A C adapter is connected, and at reduced Sp eedStep mo de, with 31% throttling when it is not’. Y ou’ll w an t to install acpid for complete A CPI supp ort; ho w ev er, it seems that the battery do es not issue an ev en t. I’v e �xed this b y c hec king whether w e’re on A C p o w er at b o ot time, and switc hing the system accordingly . That W orks F or Me, but YMMV. OTOH, if y ou’re running 2.6, there’s a neat new feature in the k ernel, called the \CPU F re- quency Scaling", whic h will do the switc hing of pro cessor sp eed fully automatic, in k ernel space, with no need to con�gure an ything. Y ou w an t CONFIG_CPU_FREQ , CONFIG_CPU_FREQ_GOV_PERFORMANCE , CONFIG_CPU_FREQ_GOV_POWERSAVE , and CONFIG_X86_P4_CLOCKMOD . Additionally , y ou ma y b e in terested in setting frequencies man ually , for whic h y ou need the userspace go v ernor. No w, if y ou run on battery p o w er, the k ernel will automatically select the \p o w ersa v e" go v ernor, and when y ou connect the system to a p o w er source of some kind, the \p erformance" go v ernor will b e selected. If y ou compile go v ernors as mo dules (I don’t recommend that), mak e sure to load the additional mo dule b efore y ou (dis)connect y our system to/from a p o w er outlet. Y ou can view the curren t pro cessor sp eed in /pro c/cpuinfo, and con�gure the driv er through �les in /sys/devices/system/cpu/cpu0/cpufreq The buttons (lid and p o w er) do w ork, OTOH. Create a �le in /etc/acpi/ev en ts with a con ten ts suc h as 2 Whic h means I had to \mess" with ALSA this time. Ha v e a lo ok at m y other laptop-do cumen t if y ou don’t kno w what I’m talking ab out 5 event=button[ /]lid action=/etc/acpi/powerbtn.sh and a �le called /etc/acpi/p o w erbtn.sh with a con ten ts lik e echo ’1’ > /proc/acpi/sleep to mak e y our system susp end to RAM when y ou close the lid. Or, if y ou’re using 2.6, mak e the con ten ts of the latter �le lo ok lik e this: echo ’4’ > /proc/acpi/sleep to ha v e it hib ernate. Whic h, b y the w a y , is prett y co ol :-) 11 Built-in 802.11 Wireless There are some incarnations of this laptop that feature an in tegrated IEEE 802.11 Wireless Ethernet connection. It’s connected to the system through a USB in terface, and is supp osed to ha v e t w o an tennas in tegrated in the LCD case, whic h should giv e it quite a range. These are supp orted b y the \Lin ux-wlan" pro ject, at http://www.linux- wlan.org/ ; y ou’ll w an t the \lin ux-wlan-ng" a v our. Unfortunately , the driv ers aren’t v ery stable y et, and only w ork with a v anilla k ernel. If y ou apply the A CPI patc hes, y ou’ll ha v e t w o p ossibilities: when y ou try to load the mo dules under X mo dprob e will segfault(!), and the relev an t mo dule gets stuc k in an \initializing" state. When trying from console, the result is a k ernel panic. Without the A CPI patc hes, ho w ev er, it seems to w ork. I think that’s only a minor incon v e- nience, since the extra features the A CPI patc hes giv e y ou are most in teresting when y ou’re on the road, where it’s lik ely y ou w on’t ha v e an y wireless net w ork in the neigh b ourho o d an yw a y . That do esn’t mean it isn’t incon v enien t, but it mak es it a bit less of a headac he. What’s more of a problem, is that the driv ers can’t seem to handle a sustained high data transfer rate v ery w ell. If I try to thro w a lot of data through it, m y k eyb oard-in terrupt gets lost somewhere, and the wireless link is dropp ed as w ell. Whic h is bad, b ecause it do esn’t come up again. Also, the driv ers don’t w ork with 2.6 (y et, I presume), so going that road w on’t help either. 12 IrD A CONFIG_ISA CONFIG_NSC_FIR I had tried to get this to w ork, since I ha v e a Nokia 6310i GSM, but didn’t reac h an ything useful. There’s a FIR con troller in the laptop, whic h, according to F ujitsu-Siemens’ phone 6 supp ort, is a \HP 2300 3600" con troller. I’m not sure whether that’s sp elled righ t, but in an y case, I couldn’t �nd an y reference to this on the ’net, or in the IrD A-HO WTO. I �nally ga v e up trying to get the IrD A con troller to w ork. F ortunately , Mic hael Mr� ak a mailto: michael.mraka@linux.cz w as more p ersisten t than me, and did in fact reac h success. The k ey to the puzzle w as that I didn’t exp ect the nsc-ircc driv er to require ISA to function correctly , but apparen tly it do es 3 . Oh w ell. It’s not en tirely straigh tforw ard, though. The pro cedure is as follo ws: � Unless y ou mo di�ed an y serial settings in y our BIOS, the IrD A p ort is at /dev/tt yS1, IO p ort 0x2f8, IR Q 3. Chec k that 4 ; if this assumption is wrong, b oth y our serial p ort and IrD A in terface will not w ork. � Y ou’ll ha v e to p erform some blac k magic with the mo dule argumen ts to mak e sure the \plain" serial driv er will not run a w a y with the resources the nsc-ircc driv er needs. Doing that is sligh tly di�eren t on 2.4 vs 2.6 k ernels; so, y ou’ll ha v e to c ho ose no w: { F or 2.6, edit or create the �le /etc/mo dprob e.d/lo cal (on a Debian system; if y ou’re unfortunate enough to use something else 5 , go for /etc/mo dprob e.conf ). The �le should con tain the follo wing information: alias irda0 nsc-ircc alias char-major-4 8250 install nsc-ircc /sbin/modprobe 8250; /sbin/modprobe --ignore-install nsc-ircc remove nsc-ircc /sbin/modprobe -r --ignore-remove nsc-ircc; /sbin/modprobe -r 8250 install 8250 /sbin/modprobe --ignore-install 8250; /bin/setserial /dev/ttyS1 uart none port 0x0 After that, on Debian, run \up date-mo dules" to up date the master �le (other dis- tributions should w ork righ t a w a y). { F or 2.4, edit or create the �le /etc/mo dutils/lo cal (on a Debian system; if y ou’re using something else, go for /etc/mo dules.conf ). The �le should con tain the follo wing information: alias irda0 nsc-ircc alias char-major-4 serial pre-install nsc-ircc /sbin/modprobe serial post-remove nsc-ircc /sbin/modprobe -r serial post-install serial /bin/setserial /dev/ttyS1 uart none port 0x0 � That w as the hardest part. Next, y ou’ll need to install the \irda-common" pac k age 6 . � Once all that is done, y ou’re all set. If y ou w an t to use the IrD A stac k, y ou can start it using \irattac h irda0 -s". Another option w ould b e to ha v e this starting at ev ery b o ot 3 Can y ou blame me? PCI exists since at least as long as 1994; after ten y ears, one w ould assume that hardw are man ufacturers could create hardw are whic h do es not require ISA to function correctly , so I did not switc h ISA on in m y custom-compiled k ernel. Apparen tly that w as an incorrect assumption... unless this is Lin ux-sp eci�c, in whic h case some k ernel p eople really need to rewrite some parts of the k ernel :-) 4 b y running \dmesg" after mo dprob e’ing y our serial driv er (either \serial" if y ou’re running 2.4, or \8250" for 2.6), and c hec king the output 5 just kidding, of course 6 on a Debian \unstable" system; other distributions migh t call that pac k age di�eren tly; \irda-to ols" is a go o d guess { y ou’re lo oking for the pac k age con taining \irattac h" 7

(most distributions supp ort this), but I recommend against doing so; loading the IrD A stac k and running IrD A disco v ery all the time will deplete y our battery rather fast. It’s probably b etter to ha v e it disabled un til y ou’re actually going to use it... After doing all of the ab o v e, I could see m y mobile phone in the disco v ery log, and I got ping- replies with \irdaping", so I guess it w orks. That do esn’t mean I actually understand the ins and outs of the IrD A subsystem no w, but at least I can b e reasonably sure the hardw are w orks no w :-) 13 Other hardw are So far for the go o d news. What follo ws is hardw are whic h is a v ailable, but whic h I either tried to get to w ork, but could not, or did not try at all. If an y of this is outdated, incorrect, or do cumen ted somewhere, please let me kno w. Thanks. 13.1 Mo dem There’s a soft w are mo dem in this mac hine. I ha v en’t tried to get it to w ork y et; it migh t w ork, but it migh t just as w ell not w ork. F eel free to let me kno w ho w to do it in case y ou �nd out. I tried using the driv ers from lin uxan t, and they don’t explicitely tell me there’s no mo dem inside, but when I try to send A T-commands to the mo dem, I get no resp onse either. I didn’t try to actually dial out, but if I don’t ev en get an y resp onse to A T commands, w ell... Y es, I kno w that ’the other one’ out there with a do cumen t suc h as this one did succeed in getting the thing to w ork. But his information is, uh, lik e, incomplete. T o sa y the least. And since he do esn’t pro vide an email address either, con tacting him is prett y hard. I’v e had mails from p eople claiming that with the Lin uxan t driv er, v ersion 6.03.00lnxt03091800full, the mo dem w ould w ork straigh t a w a y . This w ould not not b e the case for the V5 driv er, as it alw a ys resp onds \NO DIAL TONE" when trying to dial. I m ust add that I ha v en’t tried this m yself (didn’t ha v e the time y et), but I ha v e no reason to assume it w ould b e incorrect; for that reason, I did not y et mo v e this section to somewhere else. 13.2 Red optical connection at righ t-hand side This do cumen t used to sa y \A t the righ t-hand side of the laptop, b ehind the CD-R W/D VD driv e, there’s a red led in the case. I don’t kno w what it’s called, but it is an optical connection of some sort." The nice bit ab out writing do cumen ts suc h as this one is that p eople tend to send y ou mails explaining what stu� is, if y ou don’t kno w b y y ourself... I’v e had t w o p eople mail me that the optical connection at the righ t-hand side is an S/PDIF optical audio output. Y ou’d need an ampli�er with optical inputs (I, m yself, nev er heard of 8 that), while apparen tly some digital recorders (suc h as a minidisc) ha v e a connector that can do stu� with suc h output. W ell, no w I kno w what it is; if someone could tell me whether it w orks, I w ould b e a happ y man. 14 Legal stu� This do cumen t is free soft w are; y ou can redistribute it and/or mo dify it under the terms of the GNU General Public License as published b y the F ree Soft w are F oundation; either v ersion 2 of the License, or (at y our option) an y later v ersion. This program is distributed in the hop e that it will b e useful, but WITHOUT ANY W AR- RANTY; without ev en the implied w arran t y of MER CHANT ABILITY or FITNESS F OR A P AR TICULAR PURPOSE. See the GNU General Public License for more details. Y ou should ha v e receiv ed a cop y of the GNU General Public License along with this program; if not, write to the F ree Soft w are F oundation, Inc., 59 T emple Place, Suite 330, Boston, MA 02111-1307 USA If y ou do wnloaded the tarball of this do cumen t, y ou should ha v e found the text of the GPL in there. If not, it’s at http://www.gnu.org/licenses/gpl.txt Y ou can con tact me at mailto:wouter@grep.be 9