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/] AN 58 % task_struct
struct task_struct {
#ifdef CONFIG_THREAD_INFO_IN_TASK

/-,':
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* For reasons of header soup (see current_thread_info()), this
* must be the first element of task_struct.

*/
struct thread_info thread_info; //HKE WIS
#endif
/* -1 unrunnable, 0 runnable, >0 stopped: */
volatile Tong state; //#FDIRE

* This begins the randomizable portion of task_struct. oOnly
* scheduling-critical items should be added above here.
7':/

randomized_struct_fields_start

void *stack; //A%HHhE

atomic_t usage; //FHTZ4&R, #HRE2 AL ILE— Mask_struct
/* Per task flags (PF_*), defined further below: */

unsigned int flags;

unsigned int ptrace;

#ifdef CONFIG_SMP //XIFRZ AbFEASALMIIIALH R € 7By H T I PC— M #/2 SMP
struct 11ist_node wake_entry;
int on_cpu;

#ifdef CONFIG_THREAD_INFO_IN_TASK
/* Current CPU: */

unsigned int cpu;

#endif
unsigned int wakee_fTips;
unsigned Tlong wakee_flip_decay_ts;
struct task_struct *last_wakee;

* recent_used_cpu is initially set as the last CPU used by a task

* that wakes affine another task. waker/wakee relationships can

* push tasks around a CPU where each wakeup moves to the next one.
* Tracking a recently used CPU allows a quick search for a recently
* used CPU that may be idle.

*/
int recent_used_cpu;
int wake_cpu;
#endif
int on_rq; //REGIEHLINT
int prio; //#ha s
int static_prio; //#&%eH WLLEEN celfl
int normal_prio; //¥#ftitst Hprio&normal_prioikiE
unsigned 1int rt_priority; //=£miscdt
const struct sched_class *sched_class; //iHJE3
struct sched_entity se; // CFSHJE Sk
struct sched_rt_entity rt; //SEiE R sk
#ifdef CONFIG_CGROUP_SCHED
struct task_group *sched_task_group; //HT-Ccgroup#lifil, v LI NANE 42 2H 5>
e, B U5t
#endif

struct sched_dl_entity d1; //EDFifJE sk



#ifdef CONFIG_PREEMPT_NOTIFIERS //w[#f 5 At%iE%0
/* List of struct preempt_notifier: */
struct hlist_head preempt_notifiers;

#endif

#ifdef CONFIG_BLK_DEV_IO_TRACE //iBFiHuik410

unsigned int btrace_seq;
#endif

unsigned int policy; / /s

int nr_cpus_allowed;

cpumask_t cpus_allowed;

#ifdef CONFIG_PREEMPT_RCU //nJH & A% IR HLH]

int rcu_read_lock_nesting;

union rcu_special rcu_read_unlock_special;
struct 1list_head rcu_node_entry;

struct rcu_node *rcu_blocked_node;

#endif /* #ifdef CONFIG_PREEMPT_RCU */

#ifdef CONFIG_TASKS_RCU

unsigned long rcu_tasks_nvcsw;

u8 rcu_tasks_holdout;

u8 rcu_tasks_idx;

int rcu_tasks_idle_cpu;

struct list_head rcu_tasks_holdout_Tist;

#endif /* #ifdef CONFIG_TASKS_RCU */

struct sched_info sched_info;
struct list_head tasks; //fE55BAAIIIBN &
#ifdef CONFIG_SMP
struct plist_node pushable_tasks;
struct rb_node pushable_d1_tasks;
#endif
struct mm_struct *mm; //PNAFE5BCTE L
struct mm_struct *active_mm; //[X 43 AFEA N Z LA

/% Per-thread vma caching: */
struct vmacache vmacache;

#ifdef SPLIT_RSS_COUNTING

struct task_rss_stat rss_stat;
#endif
int exit_state; //BHAERKPRE TTEUHwai tiREL
int exit_code;
int exit_signal;
/* The signal sent when the parent dies: */
int pdeath_signal;
/* JOBCTL_*, siglock protected: */
unsigned Tlong jobct1;

/* Used for emulating ABI behavior of previous Linux versions: */
unsigned int personality;



/* Scheduler bits, serialized by scheduler Tocks: */

unsigned sched_reset_on_fork:1;

unsigned sched_contributes_to_load:1;

unsigned sched_migrated:1;

unsigned sched_remote_wakeup:1;
#ifdef CONFIG_PSI

unsigned sched_psi_wake_requeue:1;
#endif

/* Force alignment to the next boundary: */
unsigned 303

/* Unserialized, strictly 'current' */

/* Bit to tell LSMs we're in execve(): */

unsigned in_execve:1;

unsigned in_iowait:1;
#ifndef TIF_RESTORE_SIGMASK

unsigned restore_sigmask:1;
#endif
#ifdef CONFIG_MEMCG

unsigned in_user_fault:1;
#endif
#ifdef CONFIG_COMPAT_BRK

unsigned brk_randomized:1;
#endif

#ifdef CONFIG_CGROUPS
/% disallow userland-initiated cgroup migration */
unsigned no_cgroup_migration:1;
#endif
#ifdef CONFIG_BLK_CGROUP
/* to be used once the psi infrastructure Tands upstream. */

unsigned use_memdelay:1;
#endif
unsigned Tlong atomic_flags; /* Flags requiring atomic access.
struct restart_block restart_block;
pid_t pid; //pid
pid_t tgid; //4&fEAHid, HTZ2LBENRERpid

#ifdef CONFIG_STACKPROTECTOR
/* Canary value for the -fstack-protector GCC feature: */
unsigned Tlong stack_canary;
#endif
/%
* Pointers to the (original) parent process, youngest child, younger
sibling,
* older sibling, respectively. (p->father can be replaced with
* p->real_parent->pid)

*/

/* Real parent process: */
struct task_struct __rcu *real_parent; //E5E 2 HERE



/* Recipient of SIGCHLD, wait4() reports: */

struct task_struct __rcu *parent; //4uiiifE
/*
* Children/sibling form the 1ist of natural children:
*/
struct list_head children; // it
struct list_head sibling; //%Waillf
struct task_struct *group_leader; //AIKIIEREHGARTT
/%
* 'ptraced' is the 1list of tasks this task is using ptrace() on.
* This includes both natural children and PTRACE_ATTACH targets.
'ptrace_entry' is this task's Tlink on the p->parent->ptraced Tlist.
*/
struct Tist_head ptraced; //HT#iidEERE hingdb., ptraceZ T.A
struct 1list_head ptrace_entry;

/* PID/PID hash table Tinkage. */

struct pid *thread_pid;

struct hlist_node pid_1inks[PIDTYPE_MAX] ;
struct list_head thread_group;

struct 1list_head thread_node;

struct completion *vfork_done;

/* CLONE_CHILD_SETTID: */
int __user *set_child_tid;

/% CLONE_CHILD_CLEARTID: */

int __user *clear_child_tid;
u64 utime;
u64 stime;
#ifdef CONFIG_ARCH_HAS_SCALED_CPUTIME
u64 utimescaled;
u64 stimescaled;
#endif
u64 gtime;
struct prev_cputime prev_cputime;
#ifdef CONFIG_VIRT_CPU_ACCOUNTING_GEN
struct vtime vtime;
#endif

#ifdef CONFIG_NO_HZ_FULL

atomic_t tick_dep_mask;
#endif

/* Context switch counts: */

unsigned Tong nvcsw;

unsigned Tong nivcsw;

/* Monotonic time 1in nsecs: */
u64 start_time;



/* Boot based time in nsecs: */
u64 real_start_time;

/* MM fault and swap info: this can arguably be seen as either mm-specific or
thread-specific: */

unsigned Tlong min_flt;

unsigned Tong maj_f1t;

#ifdef CONFIG_POSIX_TIMERS

struct task_cputime cputime_expires;
struct 1list_head cpu_timers[3];
#endif

/* Process credentials: */

/* Tracer's credentials at attach: */
const struct cred __rcu *ptracer_cred;

/* Objective and real subjective task credentials (cow): */
const struct cred __rcu *real_cred;

/* Effective (overridable) subjective task credentials (cow): */
const struct cred __rcu *cred;

* executable name, excluding path.

normally initialized setup_new_exec()
access it with [gs]et_task_comm()
* - Jock it with task_lock()

-.':/
char comm[TASK_COMM_LEN];
struct nameidata *nameidata;

#ifdef CONFIG_SYSVIPC

struct sysv_sem sysvsem;
struct sysv_shm sysvshm;
#endif
#ifdef CONFIG_DETECT_HUNG_TASK
unsigned Tlong Tast_switch_count;
unsigned Tlong Tast_switch_time;
#endif
/* Filesystem information: */
struct fs_struct *fs; //XHRGINER

/* open file information: */
struct files_struct *files; //FIH30f%

/* Namespaces: */
struct nsproxy *NSProxy;

/% Signal handlers: */

struct signal_struct *signal;
struct sighand_struct *sighand;
sigset_t blocked;



sigset_t real_blocked;
/* Restored if set_restore_sigmask() was used: */

sigset_t saved_sigmask;

struct sigpending pending;

unsigned Tlong Sas_ss_sp;

size_t sas_ss_size;

unsigned int sas_ss_flags;

struct callback_head *task_works;

struct audit_context *audit_context;
#ifdef CONFIG_AUDITSYSCALL

kuid_t Toginuid;

unsigned int sessionid;
#endif

struct seccomp seccomp;

/* Thread group tracking: */
u32 parent_exec_id;
u32 self_exec_id;

/* Protection against (de-)allocation: mm, files, fs, tty, keyrings,
mems_allowed, mempolicy: */

spinTock_t alloc_lock;

/* Protection of the PI data structures: */
raw_spinlock_t pi_Tlock;

struct wake_g_node wake_q;

#ifdef CONFIG_RT_MUTEXES
/* PI waiters blocked on a rt_mutex held by this task: */

struct rb_root_cached pi_waiters;
/* Updated under owner's pi_lock and rq lock */
struct task_struct *pi_top_task;
/* Deadlock detection and priority inheritance handling: */
struct rt_mutex_waiter *pi_blocked_on;
#endif

#ifdef CONFIG_DEBUG_MUTEXES
/* Mutex deadlock detection: */
struct mutex_waiter *bTocked_on;
#endif

#ifdef CONFIG_TRACE_IRQFLAGS

unsigned int irg_events;

unsigned Tlong hardirg_enable_ip;
unsigned Tong hardirg_disable_ip;
unsigned int hardirg_enable_event;
unsigned 1int hardirg_disable_event;
int hardirqgs_enabled;

int hardirg_context;

unsigned Tlong softirg_disable_ip;
unsigned Tong softirg_enable_ip;
unsigned int softirg_disable_event;

unsigned int softirg_enable_event;



int softirqgs_enabled;

int softirg_context;

#endif

#ifdef CONFIG_LOCKDEP

# define MAX_LOCK_DEPTH 48UL
u64 curr_chain_key;
int Tockdep_depth;

unsigned int
struct held_Tlock
#endif

#ifdef CONFIG_UBSAN
unsigned int
#endif

lockdep_recursion;
held_Tocks[MAX_LOCK_DEPTH];

in_ubsan;

/* Journalling filesystem info: */

void

*journal_info;

/* Sstacked block device info: */

struct bio_list

#ifdef CONFIG_BLOCK
/* Stack plugging:
struct blk_plug

#endif

/* VM state: */

*pbio_Tist;

:‘r/

*plug;

struct reclaim_state *reclaim_state;

struct backing_dev_info *backing_dev_info;

struct io_context

/* Ptrace state:
unsigned long
kernel_siginfo_t

:‘:/

*jo_context;

ptrace_message;
*last_siginfo;

struct task_io_accounting joac;

#ifdef CONFIG_PSI

/* Pressure stall state */

unsigned int
#endif

psi_flags;

#ifdef CONFIG_TASK_XACCT
/* Accumulated RSS usage: */
u64 acct_rss_meml;

/% Accumulated virtual memory usage: */

u64 acct_vm_meml;

/* stime + utime since last update: */
u64 acct_timexpd;

#endif
#ifdef CONFIG_CPUSETS

/* Protected by ->alloc_lock: */

nodemask_t

mems_alTlowed;

/* Segence number to catch updates: */

seqcount_t

mems_allowed_seq;



int cpuset_mem_spread_rotor;
int cpuset_slab_spread_rotor;
#endif
#ifdef CONFIG_CGROUPS
/* control Group info protected by css_set_Tlock: */

struct css_set __rcu *cgroups;
/* cg_list protected by css_set_lock and tsk->alloc_Tock:
struct 1list_head cg_list;
#endif
#ifdef CONFIG_X86_CPU_RESCTRL
u32 closid;
u3?2 rmid;
#endif

#ifdef CONFIG_FUTEX
struct robust_list_head __user *robust_list;
#ifdef CONFIG_COMPAT

struct compat_robust_list_head __user *compat_robust_1list;

#endif
struct 1list_head pi_state_list;
struct futex_pi_state *pi_state_cache;
#endif
#ifdef CONFIG_PERF_EVENTS
struct perf_event_context  *perf_event_ctxp[perf_nr_task_contexts];
struct mutex perf_event_mutex;
struct 1list_head perf_event_Tist;
#endif
#ifdef CONFIG_DEBUG_PREEMPT
unsigned Tong preempt_disable_ip;
#endif

#ifdef CONFIG_NUMA
/* Protected by alloc_lock: */

struct mempolicy *mempolicy;
short il_prev;
short pref_node_fork;

#endif

#ifdef CONFIG_NUMA_BALANCING
int numa_scan_seq;
unsigned 1int numa_scan_period;
unsigned int numa_scan_period_max;
int numa_preferred_nid;
unsigned long numa_migrate_retry;
/* Migration stamp: */
u64 node_stamp;
u64 Tast_task_numa_placement;
u64 last_sum_exec_runtime;
struct callback_head numa_work;
/%

* This pointer 1is only modified for current in syscall and
* pagefault context (and for tasks being destroyed), so it can be

* from any of the following contexts:

- RCU read-side critical section

- current->numa_group from everywhere

- task's runqueue Tocked, task not running
*/

struct numa_group __rcu *numa_group;

read



* numa_faults is an array split into four regions:
* faults_memory, faults_cpu, faults_memory_buffer, faults_cpu_buffer

* in this precise order.

* faults_memory: Exponential decaying average of faults on a per-node
* basis. Scheduling placement decisions are made based on these

* counts. The values remain static for the duration of a PTE scan.

* faults_cpu: Track the nodes the process was running on when a NUMA
* hinting fault was incurred.

* faults_memory_buffer and faults_cpu_buffer: Record faults per node
* during the current scan window. wWhen the scan completes, the counts
* in faults_memory and faults_cpu decay and these values are copied.

:':/

unsigned long *numa_faults;
unsigned Tong total_numa_faults;
/-,':

* numa_faults_locality tracks if faults recorded during the last

* scan window were remote/Tocal or failed to migrate. The task scan

* period is adapted based on the locality of the faults with different
* weights depending on whether they were shared or private faults

-.':/
unsigned Tong numa_faults_locality[3];
unsigned Tong numa_pages_migrated;

#endif /* CONFIG_NUMA_BALANCING */

#ifdef CONFIG_RSEQ
struct rseq __user *rseq;
u32 rseqg_len;
u32 rseq_sig;
/%
* RmW on rseq_event_mask must be performed atomically
* with respect to preemption.
*/
unsigned long rseq_event_mask;
#endif

struct tlbflush_unmap_batch tlb_ubc;

struct rcu_head rcu;

/* Cache Tast used pipe for splice(): */
struct pipe_inode_info *splice_pipe;

struct page_frag task_frag;

#ifdef CONFIG_TASK_DELAY_ACCT
struct task_delay_info *delays;
#endif

#ifdef CONFIG_FAULT_INJECTION
int make_it_fail;
unsigned int fail_nth;



#endif

/*
* When (nr_dirtied >= nr_dirtied_pause), it's time to call
* balance_dirty_pages() for a dirty throttling pause:

*/

int nr_dirtied;

int nr_dirtied_pause;

/* Start of a write-and-pause period: */
unsigned long dirty_paused_when;

#ifdef CONFIG_LATENCYTOP

int Tlatency_record_count;

struct latency_record Tatency_record[LT_SAVECOUNT];
#endif

/%

* Time slack values; these are used to round up pol1() and
* select() etc timeout values. These are in nanoseconds.

7':/
u64 timer_slack_ns;
u64 default_timer_slack_ns;

#ifdef CONFIG_KASAN
unsigned int kasan_depth;
#endif

#ifdef CONFIG_FUNCTION_GRAPH_TRACER
/* Index of current stored address in ret_stack: */
int curr_ret_stack;
int curr_ret_depth;

/* Stack of return addresses for return function tracing: */
struct ftrace_ret_stack *ret_stack;

/* Timestamp for last schedule: */
unsigned long long ftrace_timestamp;

* Number of functions that haven't been traced
* because of depth overrun:
-.':/

atomic_t trace_overrun;

/* Pause tracing: */
atomic_t tracing_graph_pause;
#endif

#ifdef CONFIG_TRACING
/* State flags for use by tracers: */
unsigned Tlong trace;

/* Bitmask and counter of trace recursion: */
unsigned Tlong trace_recursion;
#endif /* CONFIG_TRACING */

#ifdef CONFIG_KCOV
/* Coverage collection mode enabled for this task (0 if disabled):



unsigned int kcov_mode;

/* Size of the kcov_area: */
unsigned int kcov_size;

/* Buffer for coverage collection: */
void *kcov_area;

/% KCov descriptor wired with this task or NULL:

struct kcov *kcov;
#endif

#ifdef CONFIG_MEMCG

struct mem_cgroup *memcg_in_oom;
gfp_t memcg_oom_gfp_mask;
int memcg_oom_order;

/* Number of pages to reclaim on returning to userland:

unsigned int memcg_nr_pages_over_high;

/* Used by memcontrol for targeted memcg charge:

struct mem_cgroup *active_memcg;
#endif

#ifdef CONFIG_BLK_CGROUP
struct request_queue *throttle_queue;

#endif

#ifdef CONFIG_UPROBES

struct uprobe_task *utask;
#endif
#if defined(CONFIG_BCACHE) || defined(CONFIG_BCACHE_MODULE)
unsigned int sequential_io;
unsigned int sequential_io_avg;
#endif
#ifdef CONFIG_DEBUG_ATOMIC_SLEEP
unsigned Tlong task_state_change;
#endif
int pagefault_disabled;
#ifdef CONFIG_MMU
struct task_struct *oom_reaper_1list;
#endif
#ifdef CONFIG_VMAP_STACK
struct vm_struct *stack_vm_area;
#endif

#ifdef CONFIG_THREAD_INFO_IN_TASK
/* A 1ive task holds one reference: */
atomic_t stack_refcount;
#endif
#ifdef CONFIG_LIVEPATCH
int patch_state;
#endif
#ifdef CONFIG_SECURITY

/* Used by LSM modules for access restriction:

void *security;
#endif

7':/

:‘:/



#ifdef CONFIG_GCC_PLUGIN_STACKLEAK

unsigned Tlong Towest_stack;

unsigned Tong prev_lowest_stack;
#endif

/-,':

* New fields for task_struct should be added above here, so that
* they are included in the randomized portion of task_struct.
-,':/

randomized_struct_fields_end

/* CPU-specific state of this task: */
struct thread_struct thread;

* WARNING: on x86, 'thread_struct' contains a variable-sized
* structure. It *MUST* be at the end of 'task_struct'.

* Do not put anything below here!
7':/
};

5.4.2 #HEHRIRFIPID
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$ps -1
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MRBEEIRMERS.

FERARSEHA getpid # getppid AILKRENHBHE I TIHFZAHFZ DFNIHFZID,

//getpid.c
#include <func.h>
int main(){
printf("getpid = %d, getppid = %d\n", getpid(), getppid());
3

/ /1847 LU E R LUE I psir & & B H AR 2 bash
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5.4.3 2RI FIDFI4EID

HEEETEEY, FE—THEREMNEN, LMETESIHENNIR. ERANER T, EFHERE
EasRPNS®H. 50, BSNpEREAFAstudent, ST TEE—NER (TICEREMeE

1) . WEREETEERHESstudenttfIED, 1ZFAFRRIEFIDFIAIDS B 9studentfistudent /@
B94E, HIDFIAIDHMFRAHENESCAFIDAESLAEID, ESLAFIDAIESLAIDE] LB BRE
getuid() # getgid() 3K15.

//getuid.c
#include <func.h>
int main(){
uid_t uid;
gid_t gid;
uid = getuid(Q);
gid = getgid(Q;
printf("uid = %d, gid = %d\n",uid,gid);
3
/ /AR P S Bhidb R 2245 214N 1] 1) 45 53

5ELIDYN, #IErEEEHBRIDINEREIDHEY, AHHEATLaRRICER, BRENE
HENBESAFIDIIEZAID, MARESLAFIDAIESAID, BAERT, FBFPIESEFIDFESS
IDEHERE, BXAEIDIIELAIDEEREN. B3R IDINEMAIDETRE] geteuid() Fl getegidO

/8

IRTFo

//geteuid.c
#include <func.h>
int main(){
uid_t euid;
gid_t egid;
uid = geteuid(Q);
gid = getegid();
printf("euid = %d, egid = %d\n",euid,egid);
3
/ /BB Fuidfleuid—£

passwdip SRIRITIRIE

LinuxiBERFRIZRSIFMETES Y /etc/shadow R, XANHAIREE Rroot, FrfEBRshadow, AT
LUNRZEEEENHRS, TEELURIBEFIIAshadowH @ LUER etc/group3fd), MRBrootA
EXHNERERE. HREIESPRAAHE, TTLUFEAatiSEEviImESshadows4hT, KINZEERER
%S FE,

$cat /etc/passwd

#I4 F RS LR R R
$passwd username
#HEBUE

$cat /etc/passwd

#R BRSSP T

AT CARERER LIS, WR— A EEEApasswdisENECHER, BAMFEEI—E
A975ZUERER shadow S IHRIBINER, passwdHIEERITHIRHE, EXE CRIBMFIDIEZE Iroot,
MITHAE T XX HRISIR.
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SEpasswdi¥igit, BB CEALUSHLS— M BREETHEN, 288 CiEAFIDEERR
4ID,

//changeFile.c
#include <func.h>
int main(int argc, char *argv[]){
ARGS_CHECK(argc,2);
printf("euid = %d, egid = %d\n",geteuid(),getegid());
int fd = open(argv[1],0_RDWR) ;
ERROR(fd,-1,"open");
write(fd, "hello",5);

R DAEFEERE, IRBRLERBAENT, (BRINRETHITIEFIN LSRG, 2FRaE
=177, BARRETREREHETEITEREPEN T ErEMErID.,

$./changeFile filel

#A8 FH HAR P JGvE T I ST

$chmod u+s changeFile

#EFF I ESBBR LS, SCHR AT LAATIF 1, i A 2H P IDE &gz e 1

Els -l LEEpasswdin$HsudofSHIRIR, S&RINElIEHESKIR.

$which passwd

# T passwdn 2 FTE I E
$1s -1 /etc/passwd

$1s -1 /etc/sudo

sudolYsCH/FIE

sudofg AP IINRAY S £ B ARG TAHMEBRIAFID, Asudom< B R A HLE @RI
LA{sEsudofyig?

sudofmp STEHITHIRMESIEE /etc/sudoersXd, RENHFENRR A 8EMsudom<. BRIELLASH
sudoersa] LA PR SRS SHsudof R, EfRIE SN el ZEiaFEA,

5.4.4 3{H45TEUR

SHRIRBRZ R 1 2 3kizHl, EPREMEARBAFMRANEERIR. ME&RS3MNT, &S
MRS Z EERTARISABR.

o XTFT—AITHGIER, MRESN, BRFPRFUTIIREN1R, BBAZEFETIIBENES
HBEMARIDANHHAEE. &REMIRXFRISUIDRIR,

o WF—ANTHFRER, MBRREAA, BENITHIITEAIR, BPAZEFRETIEENECH
BXAIDIHERFAID, IREAPRXFRAISGIDESR,

o XMT—1TBERNM, MRERETSGIDIIRE, MNRIRAFEBALLERAIAIXEIIR, eIl
ANZBER., GRFBEERIOWEIR, WizARFERX A= B RIE—E.

$mkdir dirl
$chmod g+s dirl

$chmod o+w dirl
#HYH Y, cdBdi rld e, SRISCHAIDA H X4 ID—5
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o XF—TBERMNM, MREIRIREBISAIN, HEFMBRIREHERL (sticky bitgSBIT) A1,
FEBFRENBERAOOWARAE R, AP LERFRINSG, BRXNEHREBCHroot
P BEMIBR.

$mkdir dir2

$chmod o+w dir2

$chmod o+t dir2

#EYHA P, cdBldi r29h g sot, AR IR — AN A

$rm file
#EIR I HTH A SRS AR, (B2 rmay S PAT 2 8L
#/tmp H w306 tRUR

PRTYALMERNFREE, WA LIRAHFIREERRERIHER.

5.5 HIZRPIRE
EHENEERETRIERES, HESTERSIRE. EPEEAN=MIRNSERTE. MES.
FEHS

o PUTE: HHARRIEEIRTT, RIAREIEESRACPU,

o HES: HECKESMTIN—IFMY, EEFTFHECPURIAMERE R,

o HRES: BHETRERCPU, BREBTERFIORE. SSESERMRE.

PR T RERR EE3FIRSLSL, (ERpsan SR LAIREREI—LEMEH AR

$ps -elf

#ER B ), WS E NS —51

#R BT

#S MEMRIRAS, W DAPne g

#D ANTTHREE RRIRIRAS, I8 R EPAT TOFRAE
#T AFIDIRES, TR R B 5 B R IR IR

#z @RS, BREOKL%I:, (H2 TR TR

5.7 HIZAXRIRS

weRE SR

ps BE RSN

top WS ERRA Y PR

nice FAFshellifizd, IEERFAILTR
renice PR IEEE  TIHFERIL IR

kill KXES (ALBEEHERX)
crontab Zlcronf58HE

bg BEEHEREIRES
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5.7.1 psin S

psEnSHIAIRZREZ, BERNATEILUERAmMan®SEEFMN, NI TIEPERERSNEM: ps
-e1f ] ps aux

UNIXXtG: ps -elf

$ps -elf

#E—HRF FORERERRIR, @ H4ARERrootl R, LRFR R A B AT
#EFIRS FHRIBTIRES

#liti J5 =%;2UID/PID/PPID K/nA M/ ID. FHAEIDFACHFEID

#BEJE/EC KNCPULFHE I

#BEJEEPRI/NI RonfReHAInT ceft, FRAECH [A] B

#P )5 7EADDR/SZ/WCHAN ADDRF/RIFZLE NI > (- RN , SzRREH T 2/ DWH N
COFEEAR B AR BURIER) WCHAN /R BENRIEFE IETESRAT I N A% s A 44 7
#PEERTTY R G &, WL tpts/Hs

#PHJ5 R TIME ZRoR 7 FH CPU L[]

#b )5 R CMD RN il IR ) i 2 AT A

BSD/X&: ps aux

$ps aux

#EFFEUSER FonEBUH P

#BfJ5 ZPID FNIFEID

#BH 5 Z%CPU FIRCPUTLIE H 4 LE

#B 5 RUMEM IR 7 A BE A7 7 23 B

#BEJERVSZ N i R R A A

#BEJGAERSS  Fon i FI I E B A7 (PN A7 o 4 B R 52 e ) P A7 /D
#BEJGRTTY KRBT APVEFH RS ttyl~6 MZ&ERZpts/n
#BEJG R STAT FomFRIRES

#B6 )5 R START o8 B[]

#BJ5 R TIME FRRCPU i H B[]

#1t J5 /£ COMMAND 7 #E A fil % i 4

£/ free s AILIEERANRFELAER:

$free

5.7.2 topip S

top - 16:24:25 up 284 days, 4:59, 1 user, Toad average: 0.10, 0.05, 0.01
Tasks: 115 total, 1 running, 114 sleeping, O stopped, 0 zombie
Cpu(s): 0.1%us, 0.0%sy, 0.0%ni, 99.8%id, 0.0%wa, 0.0%hi, 0.1%si, 0.0%st
Mem: 4074364k total, 3733628k used, 340736k free, 296520k buffers
Swap: 2104504k total, 40272k used, 2064232k free, 931680k cached

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
11836 root 15 0 2324 1028 800 R 0.3 0.0 0:00.02 top
27225 root 25 0 1494m 696m 11m s 0.3 17.5 2304:03 java
1 root 18 0 2072 620 532 S 0.0 0.0 7:04.48 1init
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F—TPBIER:

16:24: 25245 A].

up 284 days, 4:59&%EENN .

1 user4pi RGu G XM 4H .

Toad average: 0.10, 0.05, 0.01V¥f#k (154, 10%08, 15404) .

F9ta#E (load average) —&EXITFE N cpuskin, HRETEO ~ 1.00ZBRIEER, #iT1.00405#%F
B, EZ#%cpuh, REHIREARNIZE T cpuizORIEEL

BATHRIER:

115 totalibfts%k

1 runningizfTiHtFE$L
114 sleepingfkiEit L%
0 stoppedZiLifE%L

0 zombiefBAEiFE%L

F=1T:

0.1%us %us i a5 1a] 5 Fcpud 43 L

0.0%sy %sy N 1% 23 8] 5 FH cpuF 43 B

0.0%ni 96N FH 7 HERR 2 ) P 5085 A Se 4k ) E R ol cpu 43 B
99.8%id %idZEIHcpu bl KB—ARGicpulfIRTFERE . OGS IR ;
0.0%wa %wazERH N (I/0) McpuE 2Lt

0.0%hi 9%h 1 35 11 2 c pu i A 7 4 I 1] 5

0.1%s1 %s 1 1L Y 2 c pu b B 4504 v i 14 s T 5

0.0%st %stH T M cpultitEi, ka7 uk LML cpulst ] .

20917 (Mem) :

4074364k total total S P A 17

3733628k used usedfli FI#EL A FF KN,

340736k free free W N1E:

296520k buffers buffersH+ WIZEZEAE 1 A7 K/

$H1T (Swap) :

2104504k total total B AT [ R
40272k used usedCZAlHAZ S [H] KN
2064232k free free%|a]xi 28] KB,

931680k cached cachedZg M Az 4 25 [a] K/

buffers5cachedX5l: buffersiSlIRRISRINESEPX, cachediEHENHRFAASHIRELEF.
EATEBRLINUXRRRERINLE, 797 INERSHEZATIAE),

e TEMEMpsEPRISHEBRIIRT

FNT!



PID #FES

USER 471/

PRILZ:Z%, PR(Priority)fltscsk

NI  {E%nicefd

VIRT HREMHMEANF LR, $frkb. VIRT=SWAP+RES

RES N EH &

SHR JLENFMHE

S ZHREHPIRAS . H AP SHERMIRIRES; DRBATPBIARIIRE: RECREBITRE: ZREMILRSE; TRE
{3 1 B ER B

%CPU X IERE H i — YRR LASK BT i F (I CP U [ AL, IR 8] /) 2 L
%MEM Z3ERE (5 F (0B PO A o A B 43

TIME+ Zitcpudi (A

COMMAND iZI#FFERI g 2 A FK, IR —ATERAT

5.7.3 {5%c%ifnice(d

LinuxBHAEREHATEER140, XYFubuntulMERREMS, FBER-40%199, IcRATEEHR,
FEMNTRME.

LinuxehifEIFPEEUR0EERER, 25 2 ERRE RIS S SRR RS,

EERAERIRNARAOTHERERS, ERAEMNIEICFSE %, SZEAERIRAS—ERIEMNHESTEN
EREHT. ZERERKINICRENCORISEEZE. EubuntuRSH, H—NEEHFECIERT,
HEUAAERZ80, EEAERBINTRATERERZKIH T nice(ERY. nicelERILARSREEMER, BB
El9-20~ 19, HAIFHFREEIIR, REERRNEFNIR, rootAF el LUERMESIHTERInice(E, H
b~ REeRH B ChIHERNnice(E. ERAnicerpSHMrenicerp$aILAFRIEEnice(E.,

$nice -n 10 ./a.out #HEFEZEAREMHrenicell & eIk
$renice -5 pid #PATRM
$renice 5 pid #PATH), HEH ) HEER Tnice

SCRTAE RIS EET X TSCA S, IXLSCRTHEXS FRIEREIRIFEEUR (B TNRMK WAMES
IERIERIIIESRR) |, ML S B REEREARLASESSA TR, LinuxiISChEE RIS S /T,
SAIZRRFIFIFO, HAPFIFOLUZRREHGHIANEITIHE, RIFEMEL, EASERKHERRMNL
SERHGHTES L, REENE SRS D, RRIEFIFORERM HENRa RS, BEMRRAH
BeoitiERNABE R, MIKMAARNHEL S SSMARHE, RIESHARIIHERNERFE
R, RBZEZER sched_getscheduler #] sched_setscheduler ARLEXIEE TR, FH nice ZF
B URETENRE®S) 5i& setpriority

REERIXTME SR BB TS AT AR E SRR,

$sudo renice -21 pid
#ffiHreni cef £ HREf4 K20

5.7.4 killag SFES=H
ki1l e RILARRGISERNHERIEES.

BERPEESNRIBEshel | BEsHHE, MHHEEMSTH, BHLUES—S3@ERENES:
W ctri+c TRAEIMES, ctrl+z XREEES., XM U BEEESEEZESHORSERREe, dN
RARE. SHELTEENRE®, REEET ki1l $SREESERTE.
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$kill -9 pid

# LR i &b itie
Skill -1

# WAAES

{EshellISEIHZRIRHERIISREARENNL & FFSHLIRRERETREaHE.

$vim test &
#E = — MR T, RRENMTES RS
5[ ctrl+z AL EEHEIETHRIEHE, FHFEERNGE. ctad—MESmERFE L.
A jobs Ap SR BEEISEFMBINESES, FH fo ST LUIBEEHEZRREX. [FHbg v
LS RS EEIREREI TR,
5.7.5 crontabi®HitkHES
crontab ATLASCIEEAHI T(ESS

5/ crontab -e ZARIEFRSENNARIERE (XMPBERESITLIRER /var/spool/cron/crontab ™
M) & EEAroottPRFIFF /etc/crontab SHEDH],

BIUVESHEATFR, DHlFTOH (0~60) . /\EF (0~23) . BHA (1~31) . Bfy (1~
12) . & (0~70FN7EAERAR) HMEHRTHGRS. WRBEICU, EFEERTHSHIRIENIA
P&.

#LLNAHBELE— N L EFESH20HEA—NMER
* % 20 5 * echo "I love you">>toMay

15k FT a¥
* FERZI
A,B AT ZlEE BRI X

A-B ARTZIZIBESZI

A-B/n \NARSZIFFR, ZIBRSZIALE, @FEnNEfz
*/n NORULEER, SRnERLL

5.8 [EARGAFEACIEHE
5.8.1 systemif§

*/n

#include <stdlib.h>

int system(const char *command);

system REELARIE— AR, FnHEERshel IARITENRIGS command,
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//system.c

#include <func.h>

int main(){
system("sleep 20");
return 0;

R TIIIEGER ps SEEMAHE, BMNSAMOIETINHE, FE3MNHEZEFERF
FERR. BTRHERENREERERREAN, T UEERIEREZAMES SRR, XFPMER system i
HIEERARERERER.

BRTALAAITShelliES,  system REUAAT AR AR MMARIEIE SATRSHITER, tLad python :

# 4 Nhello. py
print("hello")

//systemPy.c

int mainQ{
/ /G EAE AL R G L2 py thon 3R 5
system("python3 hello.py");
return 0;

5.8.2 forkifi#{

fork AT N HEIHFELASIFE— AT,

#include <unistd.h>
pid_t fork(void);

fork FUTLAUREURAIFTHIENSRIAEREE/ L F—SIRAFSHI=E. FERHEBEE—
LVNIER:

o forkRGUABRSREIERA—F, FHIFREE0, HEREIZFHIPID
o RFHIEZEHIPPIDBA—HE, HepFHIZRIPPIDRIHIENERIRIHIE

//fork.c
#include <func.h>
int main(){
pid_t pid = fork(Q);
if(pid == 0){
printf("I am child, pid = %d\n", pid);//#HMRGENRIELREPATIEETF, A
WA RS = RS
3
else{
printf("I am parent, pid = %d\n", pid);
//sleep(l); WERARRINsTeep, ¥eHIHl—LERFH
}
3
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forkAYSCIR RIS

B, FFESINTERIS. Frighih, MEFBREMAEERECPU, RECPUBRIRERSZL
HEAEE. NXPMAE CRETIICIERRSN, RISEEIRTIESHIP R EIF_ARA
A9, AESEERIPHTATLAERE—RIRITSHITX S, BIERGEATREERIPRTRA T X MAThETE
SETEIER

REE N EMTHIROTS, EREERENRIFECPURNEE, FILABHEARAERMERER., TEX86(ARLE
W=, RBEEBHENE TR (X PNEREGHETEAEA) K. BRTEBASRERRLSH
BFRGIET S ERITER— R,

SPHTAEREFRRIRIT BiRERA: SIS THIERE, FEZMESEZ. MEAXFE MR ERZEFEE
FE, —MRRSZEEFETNES RN ERD . EAERITEER, EFRRE e — i aEH EAEE
SERRITAE, LLamEzErEt, & RARERieaiiE<S. MRKAGIF: MR, MRRENRK
EES, ARSPITHEINMERER, REBMRIATENZIRSGANT. THEsExm—EaLEE
PITRUES, LLAIM-RARMREIIHERT, AR SRR RIRRATAIE AL IRERLE,

MAEBAEZ] fork REER, MARRGEA, BEEARTLUS N LFMIMTHER, L¥BEH, 2
I —mtiEEsR, BAHMEL T —HOibit=E (BEEEAEERTRINEES (PC) ) |,

RIRIEFHIER task_struct FIRZ, KSPPIDAIPIDETIHEE. M/, BN FHERNMEESIFE
AR, FHGFHE fork B9 (BEREIR) IRENEESN0, REEZAIREIERENFHIZMPID, £
EIRESR, fork RIFUTISIERAEEMIC LAY, FrLABERIE—ERENITERk. RE/E fork BHITERITH
28, BN EREERESTE MR, RRIZMPCETT, LS MHIERENITIREERIRS.

forkf{iE;

B fork BIBRAIFHZ, BMOHREMRTHIZAMIIZSE), SEHE L TX., Hig . REER.
FIFFROSHEAFT, (ESEHIRE. HELR. HEHID. JpTEER. RER. TRRH. =4
%Ki, MFHEMRENREENEEID,. BRERMITITES,

//forkstack.c
#include <func.h>
int main({
pid_t pid = fork(Q);
int i = 0;
if(pid == 0){
puts('child™);
printf("child i %d,&1 = %p\n",i, &i);
++1;
printf("child i
3

else{

—/

%d,&1 = %p\n",i, &i);

—/

puts("parent");
printf("parent i %d,&1 = %p\n",i,&1);

sleep(1);
printf("parent i = %d,& = %p\n",1,&1);// THEEHE NISHRALE, HR2EBSIAES
HAHA ST
}

}
/ /TR A A8 B LR H LM b R — 3

//forkstack.c
#include <func.h>
int main({
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pid_t pid = fork(Q);
char *p = (char *)malloc(6);
strcpy(p, "hello™)
if(pid == 0){
puts("child");

printf("child p = %s,p = %p\n",p,p);
strcpy(p, "world™)
printf("child p = %s,p = %p\n",p,p);
b
elseq{
puts("parent");
printf("parent p = %s,p = %p\n",p,p);
sleep(1);
printf("parent p = %s,p = %p\n",p,p);//MEEHKIRINEZAZ

3
}

//forkGlobal.c
#include <func.h>
int i = 0;
int main(Q{
pid_t pid = fork(Q);
if(pid == 0){
puts("child");
printf("child i = %d,& = %p\n",i, &i);
++1;
printf("child i = %d,& = %p\n",i, &i);
b
elseq{
puts("parent");

printf("parent i = %d,&i

sleep(1);

printf("parent i
b

%p\n",i,&1);

%d,&1 = %p\n",i,&1);//HdE Bt KU

forkgISHIEH!

BHUTT fork TLAR, RKFHEIATENASETE—H, M2 UR=R—F1ERT,
BRFHENE— RIS N E—MIERTFT. BERR, AFNDERMER, BAIATLL
AE—PATFRERF—D5 A, RBRAESENRE, A2 US M HERINESR. YT
HHr=SEREER S, HHEENEANRFIUH TENEEREHR, FNBEERITRIZSAIEIIRER
DEMERTHENSE, XEMmMENEREH. TRTENLIE, REREMIEIETEAII N R
YIEREFL T,

forkXHTFSIHRIFZ MR

Rzt = EE MARAPSSBFXA].  fork FERNFHERIEN—H X HEAREE, BREIX
HEAM RN RERZN. XMFENGTERIUT dup REER, AR FHIENE— X4
MREHFEENVE.

//forkFile
#include <func.h>
int mainQ
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int fd = open("file", O_RDWR);//Hihliti, IHTIFEAEFforkZ .
ERROR_CHECK(fd,-1,"open");
pid_t pid = fork(Q);
if(pid == 0){
printf("I am child process\n");
//1seek(fd,5,SEEK_SET);
write(fd, "hello",5);

b
else{

printf("I am parent process\n");

sleep(l);

char buf[6] = {0};

read(fd,buf,5);

printf("I am parent process, buf = %s\n", buf);
3

RFHEHFERBEEEFENHNNRFEE, XETLE—MRIRFE L ERRFHERE
H, MRSZHAI—ADHERSHIEES, BTHERBENRRE, BEEHASER, LI, XHES
AR ERNEERER, MLUREQXLFHBREAHEREE, WHLSHERERBASE
%0

5.8.3 execiFE%

exec* B—RIINRFAR. ©IIEEERTE fork 25, BFHENISSIOMTERIEH. LiHE
HITE exec* RETHAAIRHR, ERRBENIHESKENHIEASAIER. HUER. HiE, AR
PCIESTEENFRIUBRIAL. exec* SHBFES I AERIRE, XLERHCARZEENSH LR
BOFRIXA,

int execl(const char *path, const char *arg0, ... /*, (char *)0 */);

int execv(const char *path, char *const argv[]);

int execle(const char *path, const char *arg0, ... /*, (char *)0, char *const
envp[] */);

int execlp(const char *file, const char *arg0, ... /*, (char *)0 */);

int execvp(const char *file, char *const argv[]);

EXLRESEE TP, pathFRAIHUTIHIER, fileRR o HUTHETF (file REEFEPATHINEZ 215
ENERTERNMY) . BHEIFHERTIIRISHIEN, BERENTEHENSH, HFESSH
MN— ML TE2E, REUER. REEITHRIVETREEvectorfIZ Y, BEREA—MEHE
A, AP N TRERAR—NFHBNARNVE, TrAENGSTEH, BRI PNeRTNE
(FLANPATH) IEBX, EEREANFRTMEREAVETTEA.

[ /AT IR ARRS 44 vadd. ¢
#include <func.h>
int main(int argc, char *argv[])
{
ARGS_CHECK (argc, 3);
int il = atoi(argv[1]);
int i2 = atoi(argv[2]);
printf("%d + %d = %d\n",i1,i2,i1+i2);
return 0;
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/ /A execHIFE LS
#include <func.h>
int main(Q)

{
pid_t pid = fork(Q);
if(pid == 0){
printf("I am child\n");
//execl("./add","add","3","4", (char *)0);
char *const argv[] = {"add","3","4" ,NULL};
execv("./add",argv);
printf("you can not see me!\n");//iXfif I ALHTEN
}
else{
printf("I am parent\n");
printf("you can see me!\n");
sleep(l);
3
return 0;
3

SR, FAIZBIFTERR system REAR MbashakE 2 tishel BeIAFEAIAERFE fork+exec ,
5.9 szl

5.9.1 )Lz

NRAGHIRS T FHAERY, WM AIMILEE, WEHSEaMKPIDATRIBE (RDinit) WFF. Z—
MULHERELE, ENRRSESIGEINRHRE (WAFinit) SabiE,

//orphan.c
#include <func.h>
int main()

{
pid_t pid =fork(Q);
if(pid == 0){
printf("I am child\n");
while(1);
telse{
printf("I am parent\n");
return 0;//7EmainfZ AT returnifa) LR ik e
3
3

//BEER LIt fps -elf|grep orphan &FFHFEHIACHFEIDM 21
/ /WA LAEAR S H 8 Fl ge tppid O

5.9.2 EP#HiE

MNEFHIZEIERH, EFAcBERIesHHEAINE, MURARHETER wait 3 waitpid BRECK
STRRIETIE, NROHEMGEETE, NERBENFHIBEGH HER#HTE(defunct), ERESFFN
REERER (zombie) HIEIYE, BT MEFIIMEE, FrLARRSEFHIEHTAE,

//zombie.c
#include <func.h>
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int mainQ

{
pid_t pid =fork(Q);
if(pid == 0){
printf("I am child\n");
return O;
}else{
printf("I am parent\n");
whiTe(1);
3
3

//MjE i fps -elf|grep zombie W LIEF|—<defunct>HifE /" Frid

LE—NHERITERE, ERRAENHERE—NSIGCHLDES, MNMAGHERILIRIE FHTERIELE
B TR, ERHIFMIEZRY, AR EHTENG S TR R IFRFHIZAIPCB. WNRE
FP#iEd%, BehEIZSHRZETE, FREFHERPINSTIEERMEMTTHRRE.

5.9.3 waitflwaitpid

wait Mlwaitpid RFFEPESFEENHAE, FE—ANCRRENTFHE, FHTEERETE wait il
WEF—NELBRLNFHE, FIREIZTFHZMNPID; waitpid FHEEPIDAFHE, WRA- 1R
FSETEFHIE

#include <sys/wait.h>
pid_t wait(int *stat_loc);
pid_t waitpid(pid_t pid, int *stat_loc, int options);

#include <func.h>
int main()
{
pid_t pid =fork(Q);
if(pid == 0){
printf ("I am child,pid = %d, ppid = %d\n",getpid(),getppid());
return 0;
}else{
printf("I am parent\n");
pid_t cpid;
cpid = wait(NULL);
printf("cpid = %d\n", cpid);
return 0;

stat_loc ZHE— M EESH ., WRAROHERHRE, BRARSHALUR— =EH, &l
wait RHSEHELIARSFEASH SR, XM EENREXKEFERRSER, B
—EARERHRS (BIERRHEN) , MBI—EUARERRERENNESRKS, 8415
IARSRIGEIRSRYIEN.

1588

FHEEIEEREMNMEREIE, tAIaTLAFER
WEXITSTATUS(status), FENFHEANRENE R

D

WIFEXITED(status)
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L

i

FHIERBHREANIMRREIR, ARTLAERWTERMSIG(status)FREX

WIFSIGNALED(status)
=24RE, TILMFERAWCOREDUMP(status)ixENE R =4 core3{4

FHIRESHHBREE, HASEILUERWSTOPSIG(status SRS S

WIFSTOPPED(status) e
ER=)

WIFCONTINUED(status)  Ri&FFwaitpid, FHEHEEIRSRHREIE

#include <func.h>
int main()

{

pid_t pid = fork(Q);

int status;

if(pid == 0){
printf("child, pid = %d, ppid = %d\n", getpid(),getppid());
char *p = NULL;
po=ra';
return 123;

}

else{
printf("parent, pid = %d, ppid = %d\n", getpid(),getppid());
//wait(&status);
waitpid(pid,&status,0);//HE=A"SH N0, FIEEAE HwattiEAa i X )
if (WIFEXITED(status)){

printf("child exit code = %d\n", WEXITSTATUS(status));
}
else if(WIFSIGNALED(status)){
printf("child crash, signal = %d\n",WTERMSIG(status));

}

}

return 0;

3

BAMBERT, waitflwaitpid EEHEGTHEBRE, BHENTREERN, #ESPIHET.
SNERES wai tpid AYoptionsBEURE—MEAWNOHANGHYZR, NRGHASEAAMEEEI: ST
XNMRGEAN, #ESVANERER FHERETFHERIES, WRKBNRSEAMENRE,

#include <func.h>
int main()
{
pid_t pid = fork(Q);
int status = 0;
if(pid == 0){
printf("child, pid = %d, ppid = %d\n", getpid(),getppid());
sleep(5);
return 123;
3
else{
printf("parent, pid = %d, ppid = %d\n", getpid(),getppid());
int ret = waitpid(pid,&status,WNOHANG) ;
if(ret > 0){



if(WIFEXITED(status)){

printf("child exit code = %d\n", WEXITSTATUS(status));
}
else if(WIFSIGNALED(status)){

printf("child crash, signal = %d\n",WTERMSIG(status));

}
}
printf("ret = %d\n",ret);
b
return 0;

waitpid fRT BILAFFRHEE FHELASY, BRALUEK pidSERsHF B SMMEIERFo .

5.10 iHiZAYLELE

fEHiEmER, HERESMEIEST, ERSHRIERELL, KE2MERELIL:

Zitp= £1HER
fEmaine&ZEAreturn IEH®
A exitEREy IE%
1B FA_ExiteRENEE _exitiRiEy IEH
JEFaborteR &L L
T EIRES EEHERILRES FHE

exit BREN. _Exit BREFD _exit REEILIIZIRIEHIE, oL EERITHARE. T2,
—RHNREAE, BRXIMEHRHRSEIREIREEXMNIFEMY. HER _exitf EX1tE’JHj‘1|§
HESERZILREINZ, M exit BRISSHSZ—LIUMNEER, BREMHITERILMERER (FR
atexit BREAILUERILAMERR) , RESENVEIOC (MEIERBHIFRIIT IR fclose) |, &
[ERLIEHTEEZINZ.
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2 IFANERE R ]

)

xit  £RIFSMERE R IER TeR)

IO

\ Iﬁlhriﬂﬁl/ﬁﬁ_exit/_Exit

%

#include <stdlib.h>

void exit(int status);//FILLE Hexitii g IS0 CHLE M
#include <unistd.h>

void _exit(int status;//_exit& /I Linux&StifH
#include <stdlib.h>

void _Exit(int status);//_Exit/ZISO CHIE I kL

//returnflexitiX 5

#include <func.h>

int funcO{
printf("func\n");
//return 3;
exit(3);

int mainQ

pid_t pid = fork(Q);

if(pid == 0){
puts("child");
func(Q;
return 0;

3

else{
puts("parent");
int status;
wait(&status);
if(WIFEXITED(status)){

printf("child exit code = %d\n",WEXITSTATUS(status));



}

return 0;

MREERRETIEEAX, FEXFEAT _exit HER _Exit iUIE, REZHMEPXRASELNE
.

//_exit.c

#include <func.h>

int funcOQ{
printf("func");//XBAZERINEAT R
//exit(3);
_exit(3);//X Pkt func AL Ep

3
int main(Q
{
pid_t pid = fork(Q);
if(pid == 0){
puts('child");
funcQ;
return 0;
}
else{
puts("parent");
int status;
wait(&status);
if(WIFEXITED(status)){
printf("child exit code = %d\n",WEXITSTATUS(status));
}
3
return 0;
3

ST RIGHIEHE, KT ctritc BiER ctr1+\ JLIAR NHRAKISBETU{ESSIGINTAI
SIGQUIT,

{553 abort AJLAEFNEASELILL,

#include <func.h>
int main()
{
pid_t pid = fork(Q);
int status;
if(pid == 0){
printf("child, pid = %d, ppid = %d\n", getpid(),getppid());
abort(Q);
}
else{
printf("parent, pid = %d, ppid = %d\n", getpid(),getppid());
waitpid(pid,&status,0);
if(WIFEXITED(status)){
printf("child exit code = %d\n", WEXITSTATUS(status));
}
else if(WIFSIGNALED(status)){



printf("child crash, signal = %d\n",WTERMSIG(status));
3
}

return 0;

}
//HHKITT =1 ATLR 16515 5 /& STGABRT

5.11 FPHIE

RE R, FriBFiPidiE(daemon), MEERREITHEEEIHE, BRI EEERSHE BET
AR RSLIAER. AT EERCETIFHENNS, FEL 7B LEMRIS.

5.11.1 £&iF

FIREEREILINUIRERAFIBENAORE. ZiRILUEARMN, LoLIRInEN. SMERRSH
HOBHMR, initHESOEFHIEF A exec KHiTgettyi2F, NMITHRIRREHESFHTEER, A
[EFHER exec AR loginfEFFISIE B FIZHS,

5.11.2 i#{ELH

BNHERTE—HZIDLYN, ERT— RS, AINEERT, ERREPeaIaHERIX
SSHIHR, BRRE—MHERANMEHERAEESH. #EAR— I EEZS MHEENNES. &
ERHZEREAENHZEID, SNHEAE—MEARKHE, BRKAIPIDHEHIEAID, HIZAERKA
DIBZE— M BHEA. SZASHE, BREAEHEAITFEEL—NHE (XMNHETUAESR

K) |, ZHEEHFE,

#include <unistd.h>

pid_t getpgrp(void);//KIi#fE4HID

pid_t getpgid(pid_t pid);//3EPIDApidiIBHFEHIBHFEHID, M%pid N0, NISKEUABERE FTE 3t
JHID

SiEMsheliz TR CIZAZAIRT IR, HEVEHIERshellFHIE, FAEXMHIEGSEIE—HE
H, BERA fork IRERTHIZERB T X MHIEE,

#include <func.h>
int main()
{
pid_t pid = fork(Q);
if(pid == 0){
printf("child, pid = %d, ppid = %d, pgid = %d\n", getpid(), getppid(),
getpgid(0));
exit(0);
}
else{
printf("parent, pid = %d, ppid = %d, pgid = %d\n", getpid(), getppid(Q),
getpgid(0));
wait(NULL);
exit(0);
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HIE fork FFE—NFHELNG, FHERANOHEZERTRE— 1 HESR. setpgid RETEARTLIAR
IEBOHFEEE R exec ZRIRIFHEZAIHIZAID,

#include <sys/types.h>

#include <unistd.h>

int setpgid(pid_t pid, pid_t pgid);//FpidifEREEfE4 I E Npgid
//WnHpid A0, fEHHAHEMEERID

//unpgid 0, WA IDAMpTd—E

bash —fork->setpgid->exec—* a.out

#include <func.h>
int mainQ

{
pid_t pid = fork(Q);
if(pid == 0){
printf("child, pid = %d, ppid = %d, pgid = %d\n", getpid(), getppid(),
getpgid(0));
setpgid(0,0);
printf("child, pid = %d, ppid = %d, pgid = %d\n", getpid(), getppid(),
getpgid(0));
while(1);
exit(0);
}
else{
printf("parent, pid = %d, ppid = %d, pgid = %d\n", getpid(), getppid(),
getpgid(0));
whiTe(1l);
wait(NULL);
exit(0);
3
3

SNEREF setpoid (EEUATRA, FBABRER ctri+c MRERTRIESHIRR, BRASEIEQHE,
5.11.3 &i&

SEE—THESNHEANES. EFIBENHERMAFTRIENSIEEHE, SIEEHEAPIDH
RAIEID. shellHhRIEETLARKRMEIEN FRISIE.

$procl|proc2 &
$proc3|proc4|procs
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2iF
FHFE4H3
HiEH2 proc3
HAELA1 procT
EFRshell proc4
proc2
proc5

SERE—LAHE:
o —NREFLIE—MEHIER.

o MIEHIRGEEIEZENSIEEHEEROEIHRE. (BETRNSBNERE, 5EEH opend]
FFIHF /dev/tty )

s M REFERZ— M HISHEANSANEEHESE, NRSENEFHRIREE, WLEFE—
[Elf=puzE=ER

* MNEIHEMANTYT, SRESREZNEHIEERMEHE
o WinMiFHER, HEMESSREREHIERE

STF BEIAEHREAEKAIGHE, SJLUERRSIER setsid aJLIFIE—4S1E, £ getsid aJLAFKEY
£21EID,

#include <sys/types.h>
#include <unistd.h>
pid_t setsid(void);
pid_t getsid(pid_t pid);

#include <func.h>
int mainQ
{
pid_t pid = fork(Q);
if(pid == 0){
printf("child, pid = %d, ppid = %d, pgid = %d, sid = %d\n", getpid(),
getppid(), getpgid(0), getsid(0));
setpgid(0,0);

whiTe(1);
exit(0);
}
else{

printf("parent, pid = %d, ppid = %d, pgid = %d\n", getpid(), getppid(),
getpgid(0), getsid(0));



whiTe(1);
wait(NULL);
exit(0);

}
/ /I IDI BT

#include <func.h>

int mainQ

{
pid_t pid = fork(Q);
if(pid == 0){
printf("child, pid = %d, ppid = %d, pgid = %d\n", getpid(), getppid(),
getpgid(0));

//setpgid(0,0);

//printf("child, pid = %d, ppid = %d, pgid = %d\n", getpid(), getppid(),
getpgid(0));

int ret = setsid(Q);//IEEARELIRHA K

ERROR_CHECK(ret,-1,"setsid");

whiTe(1);
exit(0);
3
else{
printf("parent, pid = %d, ppid = %d, pgid = %d\n", getpid(), getppid(),
getpgid(0));
whiTe(1);
wait(NULL);
exit(0);
3

}
//BIER R LS, BIAEEORIshe 1 TRESGH] 1, FRERRAKIRAS SZAT (50 o

5.11.4 FFHIZRVEIETRIE

RATECIEFHIE, AEILHTERIE,
EFHESPEEHIE.

ERHFITEBRAIMEER, EAEEFERNBEREACEEZMN.
BRI RIERS 0, B AIE USRI PRSZIR,
KIARZERIHRIATF, tegno, 1. 2,

//daemon.c
#include <func.h>

void Daemon()
{
const int MAXFD=64;
int i=0;
if(fork()!=0){
exit(0);
Y 7/ RRIR
setsid(Q); [ /BT R AR 2B 40T, B s i 28 o
chdir("/™); //WETAEHFNRHEF
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umask(0);  //FE BTV R BLRFERD
for(;i<MAXFD;i++){
close (i) ;///R AT RE % I A M A EFR 4k 7K SR 1) SC A

int main()
{
Daemon(); //HNST I HERE
while(1){
sleep(1);
b

return 0;

5.11.5 sFRHENRE

FERTIPHESETLUBICRESE. BIERFENBEEEZMETE /var/log/messages H,

#include <syslog.h>
void syslog(int priority, const char *format, ...);

#include <func.h>
int main()
{
int i = 0;
if(fork() > 0)
exit(0);
setsid();
chdir("/");
umask (0);
for(; 1 < 64; i++)
{
close(i);
3
i=0;
while(i < 10)
{
printf("%d\n",i);
time_t ttime;
time(&ttime);
struct tm *pTm = gmtime(&ttime);
sys1og(LOG_INFO, "%d %04d:%02d:%02d", i, (1900 + pTm->tm_year), (1 + pTm-
>tm_mon), (pTm->tm_mday));
T++;
sleep(2);
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