CSIS0230A Principlesof Operating Systems(ClassA)
Tutorial 11
Multiplexing input

In this tutorial, we will write a simple shell-like programthat executescommandsn the
background All outputof thesecommandsvill betrappedoy theprogramandarereprintedon
the screerwith anidentifiershaving whichcommandnakestheoutput.

1. A shell-likeprogram

You aregivenavery simpleprogramthatworkslik e a shell:it waitsuntil you enteracommand
into it, andusedork to executethecommand.A pipeis createdor theoutputof thecommand
to be sentbackto the programitself. The programthenwaits until the pipeis closedby the
commandpersumablymeaninghatthe commandcompletes) After settingup theterminalto
non-canonicamnode(i.e.,don’'t wait for endof line,anddon’t procesgharacterbk ebackspace),
theprogramentersts mainloop:

void cmd_loop() {
int cmd_count = 1;
string str; /I Thestringtypedsofar
cout <<cmd_count <<">";
for () {
char ch;
cinget(ch);
if (ch!="\n"
str +=ch;
dse{
int fd =run_get_pipe(str); // Runthecommandandgetthepipe
string fdstr;
while (read(fd, &ch, 1) = 0) // Readthe pipe until pipeclosed
if (ch!="\n"
fdstr +=ch;
dse{
cout <<cmd_count <<": " << fdstr << endl;
fdstr ="";

}
close(fd);
gr - IIII;
++cmd_count;
cout <<cmd_count <<" >";

2. Your task: Running commandsin the background

Your challengeis to modify this program(more exactly, this loop) so that all the commands
areexecutedin the background.That meanshe programwill collectand print outputof the
executingcommandsvhile continuingto readandexecutenenv commandgoutype.

For thistowork, your programmustbepreparedor multiplecommandso executeconcurrently
Usethe select() systemcall to wait for input to becomeavailablefrom any of thepipes,or from
the standardnput. We suggesusingthe following arrayto rememberfor eachfile descriptoy
whetheracommandwith thatfd is executingwhatis thestringoutputtedoy thatcommandand
whatis theidentifierof thecommand.



struct {
boolused
int cmd
string str;
} fd41024];

Thisassumethefile descriptomwill never have valuesabore 1024(or, if youlike,the constant
FD_SETSIZE Themainloop shouldthenhave thefollowing structure:

/I Outputprompt
for () {
/I Createafd_setcontainingonly thefd O
for (fd = 1;fd < 1024;++fd) {
/I'if fds[fd]is usedaddit to thefd_set

/I call select
if (inputreadyfromstdin) {
/I Getacharactefrom stdin
if (gota characterotherthan’\n’)
/[ addit to str
else
/I runthecommandandgetthefile descriptor
/I modify thefdsarrayto reflectthe new descriptor

}
for (fd = 1;fd < 1024;++fd) {
if (inputreadyfromfd) {
/I Getacharactefrom fd
if (failed)
/I closefd, modify fds[fd] to reflectthis
elseif (gota characterotherthan’\n’)
/[ addit to fds[fd].str
else
/I print fds[fd].cmmdandfds][fd].strof thefd
/I re-printthecommandprompt

Hint:

» Beforecallingselecithefd_setrepresentthefd’stowaitfor. After callingselecithefd_set
representthesetof readyfd’s. l.e.,selectchangeshefd_set

*  Youcantestyour programwith commandsike“sl eep 5; echo Hi ”. Thisallowsyou
to easilymake commandsvhich take alongtime to produceoutput.

*  Bevery carefulwhenyou type commandsyou cannotbackspacever them. Unless,of
courseyou write a handlerfor thedeletecharacteyourseles.

*  Thereisnowayto exit theprogramexceptpressingControl-C.
*  Youneedto find new placedo outputthe prompt.

*  Normally, coutwill buffer outputuntil an end-of-linecharactetis sent,or until you read
from cin. But afterthemodification youwill notbereadingcin mostof thetime. Soyou
will needto usetheflushmanipulatoito forceoutthe prompt.



