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Code and description:

1. Linear traversal method:

linear init(

task struct#®* current task;

for_each _process(current_task)
{
current task->pid,
ask-=state);

At first, we initialize the task struct structure, which includes the contents of the
operating process. Then, we use the for_each process function to iterate through all

the tasks, and print out the contents in the kernel load buffer.

2. DFS method:



task struct* curr)
task struct* p;
list head* itr;
printk("pid: %=d |pname: %s |state: %ld", curr-»pid, curr->comm, curr->state);
list_for_each(itr, &curr->children){

p = list_entry(itr, task struct, sibling);
DFS(p);

dfs init(

task struct* current task = &init task;

DFS(current task);

In this part, we use DFS algorithm to find all the tasks. At first, we initialize the
task struct structure as same as the previous part, then use the recurrence relation to
keep finding. For a current node, we find its children until the end, and then do the
same tracing for the siblings. At the end, we could find out all the tasks with the DFS

arrangement.

Execution results:

Linear traversal method:



|pname: systemd |state: 1
|pname: kthreadd |state: 1
|pname: rcu_gp |[state: 1026
|pname: rcu_par_gp |state: 1026
|pname: kworker/0:0H |state: 1026
|pname: mm_percpu_wq |state: 1026
|pname: ksoftirqd/e |state: 1
|pname: rcu_sched |[state: 1026
|pname: rcu_bh |state: 1026
|pname: migration/0 |state: 1
|pname: watchdog/6@ |state: 1
|pname: cpuhp/0 |state: 1
|pname: kdevtmpfs |state: 1
|pname: netns |state: 1826
|pname: rcu_tasks_kthre |state: 1
|pname: kauditd |state: 1
|pname: khungtaskd |state: 1
|pname: oom_reaper |state: 1
|pname: writeback |state: 1026
|pname: kcompactd® |state: 1
|pname: ksmd |state: 1
|pname: khugepaged |state: 1
|pname: crypto |state: 1026
|pname: kintegrityd |state: 1026
|pname: kblockd |state: 1026
|pname: ata_sff |state: 1026
|pname: md |state: 1026
|pname: edac-poller |state: 1026
|pname: devfreq_wq |state: 1026
|pname: kworker/0:1 |state: 1026
|pname: watchdogd |state: 1
|pname: kswapd® |state: 1
|pname: kworkerfu257:0 |state: 1026
|pname: ecryptfs-kthrea |state: 1
|pname: kthrotld |[state: 1026
|pname: acpi_thermal_pm |state: 1026
|pname: scsi_eh_0 |[state: 1
|pname: scsi_tmf_@ |state: 1026
|pname: scsi_eh_1 |state: 1
|pname: scsi_tmf_1 |state: 1026
|pname: ipv6_addrconf |[state: 1026
|pname: kworkerf@:2 |state: 1026
104 |pname: kstrp |state: 1026

|pname: charger_manager |state: 1026
|pname: mpt_poll_06 |state: 1026
|pname: mpt/0 |state: 1026
|pname: scsi_eh_2 |state: 1
|pname: scsi_tmf_2 |state: 1026
|pname: scsi_eh_3 |state: 1
|pname: scsi_tmf_3 |state: 1026
|pname: scsi_eh_4 |stat 1
|pname: scsi_tmf 4 |state: 1026
|pname: scsi_eh_5 |state: 1
|pname: scsi_tmf 5 |state: 1026
|pname: scsi_eh_6 |state: 1
|pname: scsi_tmf_6 |state: 1026
|pname: scsi_eh_7 |state: 1
|pname: scsi_tmf_7 |state: 1026
|pname: scsi_eh_8 |state: 1
|pname: scsi_tmf_8 |state: 1026
|pname: scsi_eh_9 |state: 1
|pname: scsi_tmf_9 |state: 1026
|pname: scsi_eh_10 |state: 1
|pname: scsi_tmf_10 |state: 1026
|pname: scsi_eh_11 |state: 1
|pname: scsi_tmf_11 |state: 1026
|pname: scsi_eh_12 |state: 1
|pname: scsi_tmf_12 |state: 1026
|pname: scsi_eh_13 |state: 1
|pname: scsi_tmf_13 |state: 1026
|pname: scsi_eh_14 |state: 1
|pname: scsi_tmf_14 |state: 1026
|pname: scsi_eh_15 |state: 1
|pname: scsi_tmf_15 |state: 1026
|pname: scsi_eh_16 |state: 1
|pname: scsi_tmf_16 |state: 1026
|pname: scsi_eh_17 |state: 1
|pname: scsi_tmf_17 |state: 1026
|pname: scsi_eh_18 |state: 1
|pname: scsi_tmf_18 |state: 1026
|pname: scsi_eh_19 |state: 1
|pname: scsi_tmf_19 |state: 1026
|pname: scsi_eh_20 |state: 1
|pname: scsi_tmf_20 |state: 1026
|pname: scsi_eh_21 |state: 1
|pname: scsi_tmf_21 |state: 1026
|pname: scsi_eh_22 |state: 1
|pname: scsi_tmf_22 |state: 1026




|pname: scsi_eh_23 |state: 1
|pname: scsi_tmf_23 |state: 1026
|pname: scsi_eh_24 |state: 1
|pname: scsi_tmf_24 |state: 1026
|pname: scsi_eh_25 |state: 1
|pname: scsi_tmf_25 |state: 1026
|pname: scsi_eh_26 |state: 1
|pname: scsi_tmf_26 |state: 1026
|pname: scsi_eh_27 |state: 1
|pname: scsi_tmf_27 |state: 1026
|pname: scsi_eh_28 |state: 1
|pname: scsi_tmf_28 |state: 1026
|pname: scsi_eh_29 |state: 1
|pname: scsi_tmf_29 |state: 1026
|pname: scsi_eh_30 |state: 1
|pname: scsi_tmf_30 |state: 1026
|pname: scsi_eh_31 |state: 1
|pname: scsi_tmf_31 |state: 1026
|pname: scsi_eh_32 |state: 1
|pname: scsi_tmf_32 |state: 1026
|pname: kworker/0:1H |state: 1026
|pname: jbd2/sdai1-8 |state: 1
|pname: extd4-rsv-conver |state: 1026
|pname: systemd-journal |state: 258
|pname: systemd-udevd |state: 258
|pname: loop0d : 1
|pname: loopl
|pname: loop2z
|pname: loop3
|pname: loop4
|pname: loop5
|pname: loopé
|pname: loop7
|pname: loop8
|pname: loop?
|pname: loopie
|pname: loopil
|pname: loopil2
|pname: loopi3
|pname: loopi4
|pname: loopils
|pname: loopilé
|pname: loopl?
|pname: loopi8
loop1l9 |state:
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|pname: loop20 |state: 1
388 loop21 |state: 1
390 loop22 |state: 1
398 loop23 |state: 1
458 vmware-vmblock- |state: 1
461 vmtoolsd |state: 1
478 ttm_swap |state: 1026
479 irq/16-vmwgfx |state: 1
483 systemd-timesyn |state: 1
484 systemd-resolve |state: 1
545 kworker fu257:1 |state: 1026
652 dbus-daemon |state: 1
669 ModemManager |state: 1
670 VGAuthService |state: 1
671 cupsd |state: 1
672 avahi-daemon |state: 1
676 accounts-daemon |state: 1
677 NetworkManager |state: 1
685 acpid |state: 1
686 udisksd |state: 1
705 avahi-daemon |state: 1
706 snapd |state: 1
707 wpa_supplicant |state: 1
743 networkd-dispat |state: 1
744 rsyslogd |state: 1
745 systemd-logind |state: 1
747 cron |state: 1
749 bluetoothd |state: 1
764 cups-browsed |state: 1
802 polkitd |state: 1
853 unattended-upgr |state: 1
869 dbus |state: 1
870 dbus |state: 1
879 gdm3 |state: 1
884 gdm-session-wor |state: 1
888 dhclient |state: 1
924 whoopsie |state: 1
930 kerneloops |state: 1
EEE] kerneloops |state: 1
972 systemd |state: 1
973 (sd-pam) |state: 1
985 gdm-wayland-ses |state: 1
988 dbus-daemon |state: 1
1001 |pname: gnome-session-b |state: 1
1062 |pname: gnome-shell |state: 1




|pname: upowerd |state: 1

|pname: Xwayland |state: 1
|pname: at-spi-bus-laun |state: 1
|pname: dbus-daemon |state: 1
|pname: at-spi2-registr |state: 1
|pname: pulseaudio |state: 1
|pname: rtkit-daemon |state: 1
|pname: ibus-daemon |state: 1
|pname: ibus-dconf |state: 1
|pname: ibus-x11 |state: 1
|pname: ibus-portal |state: 1
|pname: boltd |state: 1

|pname: packagekitd |state: 1
|pname: gsd-xsettings |[state: 1
|pname: gsd-aliy-settin |state: 1
|pname: gsd-clipboard |[state: 1
|pname: gsd-color |state: 1
|pname: gsd-datetime |state: 1
|pname: gsd-housekeepin |state: 1
|pname: gsd-keyboard |state: 1
|pname: gsd-media-keys |state: 1
|pname: gsd-mouse |state: 1
|pname: gsd-power |state: 1
|pname: gsd-print-notif |state: 1
|pname: gsd-rfkill |state: 1
|pname: gsd-screensaver |state: 1
|pname: gsd-sharing |state: 1
|pname: gsd-smartcard |[state: 1
|pname: gsd-sound |state: 1
|pname: gsd-wacom |state: 1
|pname: ibus-engine-sim |state:
|pname: colord |state: 1

|pname: gdm-session-wor |state:
|pname: systemd |state: 1

|pname: (sd-pam) |state: 1
|pname: gnome-keyring-d |state:
|pname: gdm-x-session |[state: 1
|pname: Xorg |state: 1

|pname: dbus-daemon |state: 1
|pname: gnome-session-b |state:
|pname: ssh-agent |state: 1
|pname: at-spi-bus-laun |state:
|pname: dbus-daemon |state: 1
|pname: at-spiz-registr |state:
|pname: gnome-shell |state: 1

|pname: gvfsd |state: 1

|pname: gvfsd-fuse |state: 1
|pname: pulseaudio |state: 1
|pname: krfcommd |state: 1
|pname: ibus-daemon |state: 1
|pname: ibus-dconf |state: 1
|pname: ibus-x11 |state: 1
|pname: ibus-portal |state: 1
|pname: gnome-shell-cal |state:
|pname: evolution-sourc |state:
|pname: dconf-service |state: 1
|pname: goa-daemon |state: 1
|pname: gvfs-udisks2-vo |state:
|pname: gvfs-mtp-volume |state:
|pname: gvfs-afc-volume |state:
|pname: goa-identity-se |state:
|pname: gvfs-gphoto2-vo |state:
|pname: gvfs-goa-volume |state:
|pname: gsd-power |state: 1
|pname: gsd-print-notif |state:
|pname: gsd-rfkill |state: 1
|pname: gsd-screensaver |state:
|pname: gsd-sharing |state: 1
|pname: gsd-xsettings |state: 1
|pname: gsd-wacom |stat 1
|pname: gsd-sound |state: 1
|pname: gsd-smartcard |state: 1
|pname: gsd-ally-settin |state:
|pname: gsd-clipboard |state: 1
|pname: gsd-color |state: 1
|pname: gsd-datetime |state: 1
|pname: gsd-housekeepin |state: 1
|pname: gsd-keyboard |state: 1
|pname: gsd-media-keys |state: 1
|pname: gsd-mouse |state: 1
|pname: gsd-printer |state: 1
|pname: gsd-disk-utilit |state: 1
|pname: nautilus-deskto |state:
|pname: vmtoolsd |state: 1
|pname: gvfsd-trash |state: 1
|pname: evolution-calen |state:
|pname: ibus-engine-sim |state:
|pname: evolution-calen |state:
|pname: evolution-addre |state:
|pname: evolution-addre |state:




|pname: bash |[state: 1

|pname: gnome-software |state: 1
|pname: update-notifier |state: 1
|pname: fwupd |state: 1

|pname: code |state: 1

|pname: code |state: 1
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|pname: code

|pname: deja-dup-monito |state: 1
|pname: gvfsd-network |state: 1
|pname: gvfsd-dnssd |state: 1
|pname: code |state:

|pname: code |stat

|pname: code |state:

|pname: Microsoft.VSCod |state: 1
|pname: kworker/u256:1 |state: 1026
|pname: Microsoft.vsCod |state: 1
|pname: Microsoft.VvsCod |state: 1
|pname: kworker/fu256:2 |state: 1026
|pname: gvfsd-metadata |state: 1
|pname: kworker/u256:0 |state: 1026
|pname: kworkerfu256:3 |state: 1026
|pname: sudo |state: 1

DFS method:

0 |pname: swapper/0 |state: ©

1 |pname: systemd |state: 1

323 |pname: systemd-journal |state: 1
334 |pname: systemd-udevd |state: 1
458 |pname: vmware-vmblock- |state: 1
461 |pname: vmtoolsd |state: 1

483 |pname: systemd-timesyn |state: 1
484 |pname: systemd-resolve |state: 1
652 |pname: dbus-daemon |state: 1

669 |pname: ModemManager |state: 1
670 |pname: VGAuthService |state: 1
671 |pname: cupsd |state: 1

869 |pname: dbus |stat 1

870 |pname: dbus |stat 1

672 |pname: avahi-daemon |state: 1
705 |pname: avahi-daemon |state: 1
676 |pname: accounts-daemon |state: 1
677 |pname: NetworkManager |state: 1
888 |pname: dhclient |state: 1

685 |pname: acpid |state: 1

686 |pname: udisksd |state: 1

706 |pname: snapd |state: 1

707 |pname: wpa_supplicant |state: 1
743 |pname: networkd-dispat |state: 1
744 |pname: rsyslogd |state: 1

745 |pname: systemd-logind |state: 1
747 |pname: cron |state: 1

749 |pname: bluetoothd |[state: 1

764 |pname: cups-browsed |state: 1
802 |pname: polkitd |state: 1

853 |pname: unattended-upgr |state: 1
879 |pname: gdm3 |state: 1

884 |pname: gdm-session-wor |state: 1
985 |pname: gdm-wayland-ses |state: 1
1001 |pname: gnome-session-b |state: 1
1062 |pname: gnome-shell |state: 1
1086 |pname: Xwayland |state: 1

1112 |pname: ibus-daemon |state: 1
1115 |pname: ibus-dconf |state: 1
1192 |pname: ibus-engine-sim |state: 1
1131 |pname: gsd-xsettings |state: 1
1143 |pname: gsd-ally-settin |state: 1
1145 |pname: gsd-clipboard |state: 1
1148 |pname: gsd-color |state: 1




|pname: gsd-datetime |state: 1
|pname: gsd-housekeepin |state: 1
|pname: gsd-keyboard |state: 1
|pname: gsd-media-keys |state: 1
|pname: gsd-mouse |state: 1
|pname: gsd-power |state: 1
|pname: gsd-print-notif |state: 1
|pname: gsd-rfkill |state: 1
|pname: gsd-screensaver |state: 1
|pname: gsd-sharing |state: 1
|pname: gsd-smartcard |state: 1
|pname: gsd-sound |state: 1
|pname: gsd-wacom |state: 1
|pname: gdm-session-wor |state:
|pname: gdm-x-session |state: 1
|pname: Xorg |state: 1

|pname: gnome-session-b |state:
|pname: ssh-agent |[state: 1
|pname: gnome-shell |state: 1
|pname: ibus-daemon |state: 1
|pname: ibus-dconf |state: 1
|pname: ibus-engine-sim |state:
|pname: gsd-power |state: 1
|pname: gsd-print-notif |state:
|pname: gsd-rfkill |state: 1
|pname: gsd-screensaver |state:
|pname: gsd-sharing |state: 1
|pname: gsd-xsettings |state: 1
|pname: gsd-wacom |state: 1
|pname: gsd-sound |state: 1
|pname: gsd-smartcard |state: 1
|pname: gsd-ally-settin |state:
|pname: gsd-clipboard |state: 1
|pname: gsd-color |state: 1
|pname: gsd-datetime |state: 1
|pname: gsd-housekeepin |state: 1
|pname: gsd-keyboard |state: 1
|pname: gsd-media-keys |state: 1
|pname: gsd-mouse |state: 1
|pname: gsd-disk-utilit |state: 1
|pname: nautilus-deskto |state: 1
|pname: gnome-software |state: 1
|pname: update-notifier |state: 1
|pname: deja-dup-monito |state: 1
|pname: whoopsie |state: 1

|pname: kerneloops |state: 1
|pname: kerneloops |state:
|pname: systemd |state: 1
|pname: (sd-pam) [state: 1
|pname: dbus-daemon |state: 1
|pname: at-spi-bus-laun |state: 1
|pname: dbus-daemon |state: 1
|pname: at-spiz-registr |state: 1
|pname: pulseaudio |state: 1
|pname: ibus-portal |state: 1
|pname: upowerd |state: 1
|pname: rtkit-daemon |state: 1
|pname: ibus-x11 |state: 1
|pname: boltd |state: 1

|pname: packagekitd |state: 1
|pname: colord |[state: 1
|pname: systemd |state: 1
|pname: (sd-pam) |state: 1
|pname: dbus-daemon |state: 1
|pname: at-spi-bus-laun |state:
|pname: dbus-daemon |state: 1
|pname: at-spiz-registr |state:
|pname: gvfsd |state: 1

|pname: gvfsd-trash |state: 1
|pname: gvfsd-network |state: 1
|pname: gvfsd-dnssd |state: 1
|pname: gvfsd-fuse |state: 1
|pname: ibus-portal |state: 1
|pname: evolution-sourc |state:
|pname: dconf-service |state: 1
|pname: gvfs-udisks2-vo |state:
|pname: gnome-shell-cal |state:
|pname: gvfs-mtp-volume |state:
|pname: gvfs-afc-volume |state:
|pname: gvfs-gphoto2-vo |state:
|pname: goa-daemon |state: 1
|pname: goa-identity-se |state:
|pname: gvfs-goa-volume |state:
|pname: evolution-calen |state:
|pname: evolution-calen |state:
|pname: evolution-addre |state:
|pname: evolution-addre |state:
|pname: gnome-terminal- |state:
|pname: bash |state: 1

|pname: sudo |state: 1




|pname: insmod |[state: ©
|pname: code |state: 1
|pname: code |state:
|pname: code |state:
|pname: code |state:
|pname: code |state:
|pname: code |state:
|pname: Microsoft.vsSCod |state: 1
|pname: gvfsd-metadata |state: 1
|pname: gnome-keyring-d |state: 1
|pname: pulseaudio |state: 1
|pname: ibus-x11 |state: 1
|pname: gsd-printer |state: 1
|pname: vmtoolsd |state: 1
|pname: fwupd |state: 1
|pname: kthreadd |state: 1
rcu_gp |state: 1026
rcu_par_gp |state: 1026
kworker/0:0H |state: 1026
mm_percpu_wq |state: 1026
ksoftirqd/e |state: 1
rcu_sched |state: 1026
rcu_bh |state: 1026
: migration/0 |state: 1
: watchdog/0 |state: 1
: cpuhp/0 |state: 1
: kdevtmpfs |state: 1
: netns |state: 1026
rcu_tasks_kthre |state: 1
: kauditd |state: 1
: khungtaskd |state: 1
: oom_reaper |state: 1
: writeback |state: 1026
: kcompactde |state: 1
: ksmd |state: 1
: khugepaged |state: 1
: crypto |state: 1026
: kintegrityd |state: 1026
: kblockd |state: 1026
: ata_sff |state: 1026
: md |state: 1026
: edac-poller |state: 1026
: devfreq_wq |state: 1026
: kworker/0:1 |state: 1026
: watchdogd |state: 1

kswapdd |state: 1
kworker fu257:0 |state: 1826
ecryptfs-kthrea |state: 1
kthrotld |state: 1826
acpi_thermal_pm |state: 1026
scsi_eh_0 |state: 1
scsi_tmf_0 |state: 1026
scsi_eh_1 |state: 1
scsi_tmf_1 |state: 1026
ipv6_addrconf |state: 1026
kworker/0:2 |state: 1026
kstrp |state: 1026
charger_manager |state: 1026
mpt_poll_@ |state: 1026
mpt/0 |state: 1026
scsi_eh_2 |state: 1
scsi_tmf_2 |state: 1026
scsi_eh_3 |state: 1
scsi_tmf_3 |state: 1026
scsi_eh_4 |state: 1
scsi_tmf_4 |state: 1026
scsi_eh_5 |state: 1
scsi_tmf_5 |state: 1026
|pname: scsi_eh_6 |state: 1
|pname: scsi_tmf_6 |state: 1026
|pname: scsi_eh_7 |state: 1
|pname: scsi_tmf_7 |state: 1026
|pname: scsi_eh_8 |state: 1
|pname: scsi_tmf_8 |state: 1026
|pname: scsi_eh_9 |state: 1
|pname: scsi_tmf_9 |state: 1026
|pname: scsi_eh_10 |state: 1
|pname: scsi_tmf_10 |state: 1026
|pname: scsi_eh_11 |state: 1
|pname: scsi_tmf_11 |state: 1026
|pname: scsi_eh_12 |state: 1
|pname: scsi_tmf_12 |state: 1026
|pname: scsi_eh_13 |state: 1
|pname: scsi_tmf_13 |state: 1026
|pname: scsi_eh_14 |state: 1
|pname: scsi_tmf_14 |state: 1026
|pname: scsi_eh_15 |state: 1
|pname: scsi_tmf_15 |state: 1026
|pname: scsi_eh_16 |state: 1
|pname: scsi_tmf_16 |state: 1026




scsi_eh_17 |state: 1
scsi_tmf_17 |state: 1026

: scsi_eh_18 |state: 1
scsi_tmf_18 |state: 1026
scsi_eh_19 |state
scsi_tmf_19 |stat
scsi_eh_20 |state

: scsi_tmf_20 |state: 1026
scsi_eh_21 |state: 1
scsi_tmf_21 |stat 1026
scsi_eh_22 |state: 1
scsi_tmf_22 |state: 1026
scsi_eh_23 |state: 1
scsi_tmf_23 |state: 1026
scsi_eh_24 |state: 1

: scsi_tmf_24 |state: 1026
scsi_eh_25 |state: 1
scsi_tmf_25 |state: 1026
scsi_eh_26 |state: 1
scsi_tmf_26 |[state: 1026

: scsi_eh_27 |state: 1
scsi_tmf_27 |state: 1026
scsi_eh_28 |state: 1
scsi_tmf_28 |state: 1026
scsi_eh_29 |state: 1
scsi_tmf_29 |state: 1026
scsi_eh_30 |state: 1
scsi_tmf_30 |state: 1026

: scsi_eh_31 |state: 1
scsi_tmf_31 |state: 1026
scsi_eh_32 |state: 1
scsi_tmf_32 |stat 1026
kworker/@:1H |state: 1026

: jbd2/sda1-8 |state: 1
extd4-rsv-conver |state: 1026
loop® |state: 1
loopl |state:
loop2 |state:
loop3 |state:
loop4 |state:
loop5 |state:

: loopé |state:
loop7 |state:
loop8 |state:

: loop9 |state:
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|pname: loopl@ |state:
|pname: loopill |state:
|pname: loopil2 |state:
|pname: loopi3 |state:
|pname: loopid |state:
|pname: loopil5 |state:
|pname: loopl6 |state:
|pname: loopl7 |state:
|pname: loopi8 |state:
|pname: loopi1S |state:
|pname: loop2@ |state:
|pname: loop21l |state:

390 |pname: loop22 |state:

398 |pname: loop23 |state:

478 |pname: ttm_swap |state: 1026

479 |pname: irq/16-vmwgfx |state: 1

545 |pname: kworkerfu257:1 |state: 1026

1428 |pname: krfcommd |state: 1

4772 |pname: kworker/u256:2 |state: 1026
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