CSIS0230APrinciple of Operating SystemgqClassA)
Tutorial 4
Making a newLinux systemcall

We will modify the kerneloursehesto make a new systemcall. To startwith, our systemcall
will betrivial toimplement.Ourfocusis the processieededo createdhe systencall.

Fromht t p: // ww. csi s. hku. hk/ ~c0230a/ t 03/ , getthe2.2.19kernel. Extractfilesin it,
but don't movetheresultingl i nux directoryto/ usr/ src. Reuseghe686configof the2.2.14
kernelasusual. Then

(0) Compile the kernel once(i.e.,make bzl mage), afterfollowing Hints 1 and2 below. (1)
Modify the kernelaccordingo thespecificationdelon. Thencompileit. Youmayfind Hints
3—6 useful. (2) Install the new kernelimageat/ boot/ vni i nuz-exp, modify | i | 0. conf
accordinglyandboot the new kernel. Don’'t make the new kernel the default, asthe kernelis
experimental.Youdon't needo movetheSystem.mafile to/ boot . (3)Write auserprogram
that callsyour new systemcalls, in the sequencegetcount, deccount, inccount anddeccount.

Specifications:Add aninitially 0 counterto the kernel,which canhold a nonnhegative 16-bit
counter(i.e., type short), with value from 0 to 32767. There should be three systemcalls
to manipulateit: sys_i nccount incrementthe count,sys_deccount decrementt, and
sys_get count getthecount. All attemptgo make thecounterout of rangeshouldbedenied,
generatingan error EINVAL (Invalid argument). On the otherhand,successfuthangedo the
countershouldalsoreturnthe new valueof thecounter Thenew systemcallsshouldbeimple-
mentedn anew file ker nel / count er . c of thekernelsourcetree.

Hint O: You candoeverythingasroot in thistutorial. Passvord s tutorial .

Hint 1: You probablywantto skip the unneedednodules. To do this, edit the. confi g file
to turn all =m (compile as module)thingsto =n (not compiled). In Emacs,you canuseM
x repl ace-string for masseplacement.

Then type nake menuconfi g and go to “Network devices support”, “Ethernet (10 or
100Mbits)”, and say 'y’ to 3¢590 supportthere. Then go back to the main menu, go to
“Networkingoptions”,andsay‘n’ to “IP-masquarading”Now exit, saving the configuration.

Hint 2: To speedup compilationyou mayremove thetheseoptionsin make nenuconfi g:

*  Top-level: SCS support.
*  Processottype and features Maths emulation, MTRR support.

Hint 3: Includethe<linux/kernel.n> header!Theasmlinkage macrois definedthere.
Hint 4: 1t is usuallybeneficiato printk a few thingshereandtherefor delugging.
Hint 5: Don’t forgetto modifyent ry. SandMakefi | e.

Hint 6: Eventhoughyouwon'’t usemodulestypemake nodul es_i nstal | anyway(or make
thedirectory/ | i b/ nodul es/ 2. 2. 19). OtherwiseRedhatbootscriptswill complain.

Now is timeto getyour handgdirty.



