CS 342302 Operating Systems

Nachos Project 1

» Start-up and System call



Motivation

@.System calls are the interfaces that user
programs can ask services from kernel.

@ How to add a new system call is very
essential.



Objective

@ Be familiar with the Nachos environment.

@ Design and implement new system calls in
this project.



Nachos
@ http://inst.eecs.berkeley.edu/~cs162/sp08/
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“This is the planet where nachos rule.”



Platform

“You could build up your Linux environment
by yourself.

@ Use Linux on our server.



Login
@ Download pietty

(http://ntu.csie.org/~piaip/pietty/)
@Server IP:140.114.71.233
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http://ntu.csie.org/~piaip/pietty/

@Both the account name and the default
password are your group number. (ex. 0s01)

@ After you login, you had better change your
password. (use passwd command)

@NOTE : Some commands you have to know:
cd <directory> : enter directory
cd .. . g0 back to upper directory
cd ™ : enter home directory



Build up your Nachos environment

@ Enter your home directory
— Cd~

@ Download the source code
+ wget http://hscc.cs.nthu.edu.tw/sheujp/cs342302/nachos.tar.gz

@Decompress it!
+tar zxvf nachos.tar.gz


http://hscc.cs.nthu.edu.tw/sheujp/cs342302/nachos.tar.gz

&Enter the nachos/test directory and execute
sudo make. If there is no errors, your MIPS
cross compiler environment is set correctly.

+cd /nachos/test
+sudo make
+(enter your password)



prE: E)

mips-cpp: -lang-c: linker input file wnused because linking not done

fopt/mips-x86. linox-xgcc/mips-1d -5 -T script -N -warn-common -warn-constructors -warn
-multiple-gp -o sort.coff sort.o start.o -lnachos

fopt/mips-x86.1inux-xgcc/mips-gcc -02 -Blopt/mips-x86.1inux-xgec/mips- -0 O -Wa, -mipsl
-nostdlib -ffreestanding -¢ echo.c

mips-cpp: -lang-c: linker input file unused because linking net done

fopt/mips-x86. linux-xgcc/mips-1d -5 -T script -N -warn-commen -warn-constructors -warn
-multiple-gp -o echo.coff echo.o start.o -Inachos

fopt/mips-x86. linox-xgco/mips-gec -02 -Blopt/mips-x86.linux-xgcc/mips- -G O -Wa, -mipsl
-nostdlib -ffreestanding -c cat.c

mips-cpp: -lang-c: linker input file unused because linking net done

fopt/mips-x86. linox-xgcc/mips-1d -5 -T script -N -warn-common -warn-constructors -warn
-multiple-gp -o cat.coff cat.o start.o -lnachos

fopt/mips-x86.1inux-xgcc/mips-gcc -02 -Blopt/mips-x86.1inux-xpcc/mips- -G 0 -Wa, -mips]
-nostdlib -ffreestanding -c cp.c

mips-cpp: -lang-c: linker input file unused because linking not done

fopt/mips-x86. linox-xgcc/mips-1d -5 -T script -N -warn-commen -warn-constructors -warn
-multiple-gp -o cp.coff cp.o start.o -Inachos

fopt/mips-x86.1inux-xgcc/mips-gcc -02 -Blopt/mips-x86.1inux-xgec/mips- -0 O -Wa, -mipsl
-nestdlib -ffreestanding -¢ mv.c

mips-cpp: -lang-c¢: linker input file unused because linking not done

fopt/mips-x86.1inux-xgcc/mips-1d -5 -T script -N -warn-common -warn-constructors -warn
-multiple-gp -o mv.coff mv.c start.o -lnachos

fopt/mips-x86. linox-xgco/mips-gec -02 -Blopt/mips-x86. linux-xgcc/mips- -G O -Wa, -mipsl
-nestdlib -ffreestanding -¢ rm.c

mips-cpp: -lang-c: linker input file unused because linking not done

fopt/mips-x86. linox-xgcc/mips-1d -5 -T script -N -warn-common -warn-constructors -warn

-multiple-gp -o rm.coff rm.o start.o -Inachos

os01@CS342302: ~/nachos/testd B

@ Note: If there are errors when you make,
contact TA please. Otherwise, you couldn’t
complete this project.




®.Go back and enter the projO directory and

execute make. It will create the directory
named nachos. Finally, execute sudo nachos
to run Nachos, you will see some lines of
messages when running.

+cd ..

+cd projo

+make

+sudo nachos



os@]@cs3423az'~fnaches$”15

Makefile README
os01@CS342302  ~/naches$ od projl
os01@CS342302  ~/naches/proj 0% make
javac -classpath . -d . -socurcepath ../.. -g ../threads/ThreadedKernel.java
MNote: ../../nachos/machine/Lib.java uses unchecked or unsafe cperations.
MNote: Recompile with -Xlint:unchecked for details.
javac -classpath . -d . -scurcepath ../.. -g ../threads/Beat.java
os01@C5342302  ~/naches/proj 0% nachos
naches 5.0) initializing... config interrupt timer user-check grader
*¥¥% thread O looped O times
*¥¥% thread | looped O times
*¥¥% thread 0 looped 1 times
¥*¥% thread 1 looped 1 times
*¥*%% thread 0 looped 2 times
*¥*%% thread 1 looped 2 times
*¥¥% thread O looped 3 times
looped 3 times
looped 4 times
looped 4 times

¥*% thread
¥*% thread
¥*% thread
Machine halting!

— = T —
T P LI LA D D e T

Ticks: total 2130, kernel 2130, user O
Disk T/0: reads 0, writes O

Conscle 1/0: reads O, writes O

Paging: page faults O, TLB misses O
Network T/0: received O, sent O
os01@CS342302~/naches/prej 0% 1

@|f there is no error so far, your Nachos
environment is set successfully.




Trace the source codes

[ Jnachos
- w3 UtO grader
LJbin —>z|nclude the binary file to execute Nachos
_‘_]machine w33 0St Of the action
Cnetwork s /0 message queue
LJproj0  re—>xthe sample project for you testing
LJprojl  —————>The configure file of this project.
C)security You have to make Nachos in this directory.
ot = . tracks privilege
_)threads ............ *yser programs
userprog . ~“threads kernel
o _user program kernel
= Makefile ......... ~“virtual memory
2 README -\ the configure file when making Nachos

**readme file



Modify the source codes

“You could modify the codes under Linux.
@-Use vim to edit your files.

+Vvim <filename>

®Reference : L3 4% VIM (~ [ BPHOUTIELE
http://www.study-area.org/tips/vim/


http://www.study-area.org/tips/vim/

®You could also trace and edit codes more
easily with Eclipse under Windows.

@ Download Eclipse Classic 3.4.1 (
http://www.eclipse.org/downloads/)

@ File -> New -> Java project

Projeckt name: nachos

Contents

Creake new project in workspace

® | Create project from existing source

Direckary:  C:\Documents and Settingsiikevin| & E\nachos| Browse, .

@ Give the project whatever name you want and
select the location of nachos directory. Then
click Finish.


http://www.eclipse.org/downloads/

= lava - nachos/machine/Machine java - Eclipse SDE =NEy X
Eil

le Edit Source Refactor Mavigate Search Project Run Window Help
& $-0-Q%- EHG- ®F- PI §-5-06- 75 (& s
[# pack ‘fg Hiera || Machine. java EE Cutline
== [/ PART OF THE MACHINE SIMULATION. DO NOT CHANGE. - B s e w
4= machine - ) H# nachos.machine -
----- [ arravFile.java package naches.machins; ‘= import declarations
----- || Coff.java rl GE IMachine
..... [ Coffsection java fimport nachos.security.*; - e S rain(String[
----- || Config.java - new Runnable) 4.
----- || ElevakorBank, jas frx e @ 5 yigld()
----- | ElevatorCantrallar * The master class of the zimulated machine. Processes <o 85 terminate)
""" || ElevatorControls.j * gonstructs all simulated hardware devices, and starts € 5 terminate Throwable)
----- || ElevatorEvent, jav *f @° halt{
----- || ElevatorGuijava public final class Machine { 5 5 getCommandLineArgument
|| ElevatarTest.java e s processArgsi)
’ . 5 )
----- || FileSyskem.java * Nachos main entry point. o B . createDevices()
----- 1] Inkerrupt.java " - @ 7 checklserClasses()
- c )
i K-erljel.]ava ; * args the command line argquments. ES !\ﬂachlne()
----- || Lib.java ny . interrupk])
----- J| Machine. java . . kimer
..... E Malforme]dPackBtE public static wvoid main{final String[] args) | 5 bankg
_____ ) MetworkLink java Systewm. out.print("nachos 5.07 initializing..."); 5 processor)
- || OpenFile.java ) ) s console)
..... [d] openFilewithPosit Lih. ?assertTrue (Machine. args == null); 5 stubFileSystem()
----- W package.html Machine.args = args; 5 networkLink()
----- || Packet.java @5 autoGrader()
----- || Processor.jawva processdrgs(); o inkerrupk : Inkerrupt
----- | RiderControls,jave & % kimer ; Timer
----- [ RiderEvert java Fernfie laad {cantdafd laifamal - [~ e 8 9 hank + FlewaborBank
----- | RiderIntetface.jan il 1
|J] SerialConsale. jave [£1 Problems | @ Javadoc | [, Declaration | 47 Search )
----- || StandardConsole,
_____ [ stats.java Mo search results available, Start a search from the search dialog...
----- || StubFileSwystem.ja
----- ] TCE.java
----- ] Timer.java
- || TranslationEntry.j =
P \
o wiritable Smart Insert | 1:1

@ After you modified the files, you should upload them
to the server , then make and execute your Nachos.

®@.You could use the FTP software (ex. Filezilla) with SSH
port:22) to upload.



Related Code for User Processes
@test/start.S

— Startup assembly code for every user program of Nachos.

@test/syscall.h

— Definitions of the system call prototypes

@-userprog/UserProcess.java

— Encapsulates the state of a user process, including the
handler for system calls and other exceptions.



How to add your System Call

@ Declare a new system call in test/syscall.h
+ Define a new system call ID
E.g., #define syscallAdd 13

— Declare the interface for Nachos system calls, which will
be called by the user program.

E.g., int Add(int opl, int op2);
@ Add the low level operation to support the new
declared system call in test/start.S
E.g., SYSCALLSTUB(add, syscallAdd)



@ n handleSyscall in userprog/UserProcess.java
public int handleSyscall (int syscall, int a0, int al, int a2, int a3)
{
switch (syscall) {
case syscallAdd:
return a0+al;



Basic requirement

2You have to run the following test program on
your Nachos. | Assume you call it “proj1.c”.

#Finclude "syscall L
int
maini
]
print{"This 15 v project 1"0;
int a;
int h;
a=hdd {4,505
h=FPowi{Z,47:
printZd({"The result of 445 135 %d",a);
printsi"The result of 244 15 %d",b);
ex1t{0);

print{"You won't see this line!!~"3:/% never reached */



Basic requirement (cont.)

2 If you call the test file “proj1.c”.
S e

@ First, put the file under /test, and modify the

file “Makefile”

+ TARGETS = halt sh matmult sort echo cat cp mv rm #chat
chatserver

->

TARGETS = halt sh matmult sort echo cat cp mv rm projl
#chat chatserver

@ and “sudo make” again under the /test
directory.



Basic requirement (cont.)

2 Then modify the line 12 of /proj1/nachos.conf
+ Kernel.shellProgram = halt.coff #sh.coff
to
Kernel.shellProgram = projl.coff #sh.coff

2 “make” under /projl one more time.
2 Enter “sudo nachos” to run it.



2 Implement the following system call:
+int Add(int op1, int op2);
+=int Pow(int op1l, int op2);
%void Print(char *msg);

+void Print2(char *msg, int value);
You only need to parse the parameter %d.

+Vvoid Exit(int status);
In order to terminate user programs properly.



Bonus

2 Implement other system call which is about
file system 1/0.

+Creat, Open, Read, Write, Close, Unlink

@ Documents about those system calls are in
syscall.h

@.0Other system calls you think which can be
bonus are exactly OK.



Hint

2|n system call “print” and “print2” may use the
functions below:

+readVirtualMemoryString();
+System.out.printin();
@ Instead, if you use the functions which nachos

provides to print messages, you will get some
bonus grade.



Submission & Grading Policy

2Code correctness 60%
+Every system call is 15%

2Report 30%

2Bonus 20%

+Every bonus system call is 5%



Deadline

*10/22 PM11:59
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