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Process management
Registers ~
Program counter
Program status word
Stack pointer

Process state

Priority

Scheduling parameters
Process ID

Parent process
Process group

Signals

Time when process started
CPU time used
Children’s CPU time
Time of next alarm

Memory management

File management

Pointer to text segment
Pointer to data segment
Pointer to stack segment

Root directory
Working directory
File descriptors
User ID

Group ID
) ®
9 Linux: task_struct
Windows: EPROCESS. KPROCESS.
PEB




LINUX TASK_STRUCT({1

Linux 2.6.X

struct task_struct {

int did_exec:1;
volatile long state;

/* -1 unrunnable, 0 runnable, >0 stopped pid_t pid;

*/ pid_t tgid;
/*

struct thread_info *thread_info;
atomic_t usage;
unsigned long flags;
unsigned long ptrace;

/* Lock depth */

/* per process flags, defined below */

int lock_depth;

int prio, static_prio;
struct list_head run_list;
prio_array_t *array;

unsigned long sleep_avg;

long interactive_credit;
unsigned long long timestamp;
int activated;

unsigned long polic?(;
cpumask_t cpus_allowed;
unsigned int time_slice, first_time_slice;

sEruct list_head tasks;
/

* ptrace_list/ptrace_children forms the list of my children
: that were stolen by a ptracer.
/
struct list_head ptrace_children;
struct list_head ptrace_list;

struct mm_struct *mm, *active_mm;

/* task state */

struct linux_binfmt *binfmt;

int exit_code, exit_signal;

}Qt#?ds/ath_signal; /* The signal sent when the parent dies */
unéiéned long personality;

* pointers to (original) parent process, youngest child,

younger sibling,

* older sibling, respectively. (p->father can be replaced with
: p->parent->pid)
/

struct task_struct *real_parent; /* real parent process (when

being debugged) */

struct task_struct *parent; /* parent process */
%

* children/sibling forms the list of my children plus the
:/tasks I'm ptracing.

struct list_head children; /* list of my children */
struct list_head sibling; /* linkage in my parent's children list

struct task_struct *group_leader; /* threadgroup leader */

/* PID/PID hash table linkage. */
struct pid_link pids[PIDTYPE_MAX];

wait_queue_head_t wait_chldexit; /* for wait4() */

struct completion *vfork_done;  /* for vfork() */

int __user *set_child_tid;  /* CLONE_CHILD_SETTID */

int __user *clear_child_tid; /* CLONE_CHILD_CLEARTID */

unsigned long rt_priority;

unsigned long it_real_value, it_prof_value, it_virt_value;
unsigned long it_real_incr, it_prof_incr, it_virt_incr;
struct timer_list real_timer;

unsigned long utime, stime, cutime, cstime;

unsigned long nvcsw, nivcsw, cnvcsw, cnivesw; /* context

switch counts */

ué4 start_time;



LINUX TASK_STRUCT(2)r——rrmaex

|
/* mm fault and swap info: this can arguably be seen as either void *notifier_data;
mm-specific or thread-specific */ sigset_t *notifier_mask;
unsigned long min_flt, maj_flt, cmin_flt, cmaj_flt;
/* process credentials */ void *security;
uid_t uid,euid,suid,fsuid; struct audit_context *audit_context;
gid_t gid,egid, S%ld ,fsgid;
struct group_info *group_info; /* Thread group tracking */
kernel_cap_t cap_effective, cap_inheritable, u32 parent_exec_id;
cap_permitted; u32 self_exec_id;
int keep_capabilities: 1; /* Protection of (de-)allocation: mm, files, fs, tty */
struct user_struct *user; spinlock_t alloc_lock;
/* limits */ /* Protection of proc_dentry: nesting proc_lock, dcache_lock,
struct rlimit rlim[RLIM_NLIMITS]; write_lock_irq(&tasklist_lock); */
unsigned short used_math; spinlock_t proc_lock;
char comm[16]; /* context-switch lock */
/* file system info */ spinlock_t switch_lock;
int link_count, total_link_count;
/* ipc stuff */ /* journalling filesystem info */
struct sysv_sem sysvsem; void *journal_info;
/* CPU-specific state of this task */
struct thread_struct thread; /* VM state */
/* filesystem information */ struct reclaim_state *reclaim_state;
struct fs_struct *fs;
/* open file information */ struct dentry *proc_ dentrl))l
struct files_struct *files; struct backing_dev_info *backing_dev_info;
/* namespace */
struct namespace *namespace; struct io_context *io_context;
/* signal handlers */
struct signal_struct *signal; unsigned long ptrace_message;
struct sighand_struct *sighand; siginfo_t *last_siginfo; /* For ptrace use. */
sigset_t blocked, real_blocked; #ifdef CONFIG_NUMA
struct sigpending pending; struct mempolicy *mempolicy;
shortil_next; /* could be shared with used_math */
unsigned long sas_ss_sp; #endif
size_t sas_ss_size; L

int (*notifier)(void *priv);
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wake_up_interruptible ()
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wake_up ()

KEfES
SIG_CONT
wake _up ()
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wake_up ()

sleep_on“(
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interruptible_sleep_on ()
Schedule ()

do_exit ()

ptrace ()
Schedule ()
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UNIX: wait
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R #A2 B
#include <sys/types.h> > ait)
#include <stdio.h> @ A
#include <unistd.h>

void main(int argc, char *argv[]) .
{ DD

pid_t pid;

(D— pid =fork(); /* ﬁdJ%*A%xﬁ;ﬂfi */
if (pid<0){ /* h4g ™/
fprintf(stderr, ”fork failed”);
exit(-1); }
elseif (pid==0){  /* F342*/
@—> execlp(“/bin/ls”, “Is”, NULL); }
else { [* X BtA2 */
@— wait(NULL);,  /* LAz S AT HEs i/
printf(“child complete”);
exit(0);

[y S



/pid = XXX

pid = fork();

PC™ if (pid == 0) {
printf(“child”);

} else {
printf(“parent”);

}

PC

R FE
/pid = xxx

plfi = fork();

if (pid == 0) {
printf(“child”);

}else {

PC™ | printf(“parent”);

}

pid=0

pid = fork();

if (pid == 0) {
printf(“child”);

} else {
printf(“parent”);

}

Ttz
pid=0

pid = fork();
if (pid == 0) {

PC™ printf(“child”);

) | Yelse{

printf(“parent”);

}

Acknowledgement: Prof. Yuanyuan Zhou at UCSD
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int myval;
int main(int argc, char *argv|])
{
myval = atoi(argv([1]);
while (1)
printf(“myval is %d, loc 0x%Ix\n”,
myval, (long) &myval);

}
AREERTITIES (| g7

® Myval 7
® Myval 8

Acknowledgement: Prof. Yuanyuan Zhou at UCSD



liyvc@romteam: ~ften'

eam:~/ftempS ./myval 7 liyc@romteam:~/tempS ./myval 8
loc Ox660184cC myval is loc Ox60184c
loc Ox60184c myval 1is loc Ox60104c
loc Bx68104cC myval is loc Ox60104c
loc Ox60104cC myval is loc Ox60104c
loc 8x60104cC myval is loc Ox60104cC
loc Ox60104cC myval is loc @x60104cC
loc Bx608104cC myval is loc @x60104cC
loc Bx60104c myval is loc @x60104cC
loc Bx68104cC myval is loc Ox60104cC
loc 9x60104cC myval is loc @x60104cC
loc 8x60104cC myval is loc Ox60104cC
loc Ox60104cC myval is loc @x60104c
loc Bx608104cC myval is loc Ox60104c
loc Bx60104c myval is loc Ox60104cC
loc Bx68104cC myval is loc Ox60104c
loc 9x60104cC myval is loc Ox60104cC
loc @x60104cC myval i loc Ox60184cC
loc @x60104cC myval loc @x60184cC
loc 9x60104cC myval loc Ox60184cC
loc Ox60104cC myval loc Ox60184cC
loc Ox60184c myval loc Ox601804cC

=]

is
is
is
is
is
is
is
is
is
is
is
is
is
is
is

w

£
£
e
e
e
e
£
£
e
e
e
e
e
£
e
e
e
e
e
£

L T T T T S S S S

7
7
7
-
-
7
7
7
7
-
-
7
7
7
7
-
-
-
7
7

00 00 00 Q0 00 Q0 0D CO 0D OO0 00 Q00D C0 00 Q000 00
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while (TRUE) { while (TRUE) {
get_next_request(&buf); wait_for_work(&buf)
handoff_work(&buf); look _for_page_in_cache(&buf, &page);
} if (page_not_in_cache(&page))

read_page_from_disk(&buf, &page);
return_page(&page);
}
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1. P22 (USER LEVEL THREAD)
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® POSIX(Portable Operating System Interface)
© PR HEED, ARBETARELAF

Thread call

Description

Pthread_create

Create a new thread

Pthread_exit

Terminate the calling thread

Pthread_join

Wait for a specific thread to exit

Pthread_yield

Release the CPU to let another thread run

Pthread_attr_init

Create and initialize a thread’s attribute structure

Pthread_attr_destroy

me a thread’s attribute structure
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