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static int proc_cgroupstats_show(struct seq_file *m, void *v)

{

struct cgroup_subsys *ss;

int i;

seq_puts(m, "#subsys name\thierarchy\tnum_cgroups\tenabled\n");

mutex_lock(&cgroup mutex);

for_each_subsys(ss, i)
seg_printf(m, "%s\t%d\t%d\t%d\n",
ss->legacy_name, ss->root->hierarchy_id,
atomic_read(&ss->root->nr_cgrps),

cgroup_ssid enabled(i));

mutex_unlock(&cgroup_mutex);

return 0;
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int proc_cgroup_show(struct seq_file *m, struct pid_namespace *ns,

struct pid *pid, struct task_struct *tsk)

char *buf, *path;
int retval;

struct cgroup_root *root;

retval = -ENOMEM;
buf = kmalloc(PATH_MAX, GFP_KERNEL);
if (!buf)

goto out;

mutex_lock(&cgroup_mutex);

spin_lock_bh(&css_set lock);

for_each_root(root) {
struct cgroup_subsys *ss;
struct cgroup *cgrp;

int ssid, count = 0;



if (root == &cgrp dfl root && !cgrp dfl root visible)

continue;

seq_printf(m, "%d:", root->hierarchy_id);
if (root != &cgrp_dfl _root)
for_each_subsys(ss, ssid)
if (root->subsys mask & (1 << ssid))
seq_printf(m, "%s%s", count++ ? "," : "",
ss->legacy_name);
if (strlen(root->name))
seq_printf(m, "%sname=%s", count ? "," : "",
root->name);

seq_putc(m, ":");

cgrp = task_cgroup_from_root(tsk, root);

if (cgroup_on_dfl(cgrp) || !(tsk->flags & PF_EXITING)) {
path = cgroup_path(cgrp, buf, PATH_MAX);
if (!path) {
retval = -ENAMETOOLONG;
goto out_unlock;
}
} else {
path = "/";

seq_puts(m, path);

if (cgroup_on_dfl(cgrp) && cgroup is dead(cgrp))
seq_puts(m, " (deleted)\n");



else

seq_putc(m, "\n');

retval = 0;

out _unlock:
spin_unlock_bh(&css_set lock);
mutex_unlock(&cgroup_mutex);
kfree(buf);

out:

return retval;

3. ¥Ita1L

int __init cgroup_init_early(void)

{
static struct cgroup_sb_opts __initdata opts;
struct cgroup_subsys *ss;

int 1i;

init _cgroup_root(&cgrp_dfl root, &opts);
cgrp_dfl _root.cgrp.self.flags |= CSS_NO_REF;

RCU_INIT_POINTER(init_task.cgroups, &init css_set);

for_each_subsys(ss, i) {
WARN(!ss->css_alloc || !ss->css_free || ss->name || ss->id,
"invalid cgroup_subsys %d:%s css_alloc=%p css_free=%p name:id=%d:%:
i, cgroup_subsys name[i], ss->css_alloc, ss->css_free,
ss->id, ss->name);
WARN(strlen(cgroup_subsys name[i]) > MAX_CGROUP_TYPE_NAMELEN,

"cgroup_subsys name %s too long\n", cgroup_subsys name[i]);



ss->id = 1i;
ss->name = cgroup_subsys name[i];
if (!ss->legacy name)

ss->legacy_name = cgroup_subsys name[i];

if (ss->early_init)
cgroup_init_subsys(ss, true);

}

return 0;

|-

static void __init cgroup_init_subsys(struct cgroup_subsys *ss, bool early)

{

struct cgroup_subsys_state *css;

printk(KERN_INFO "Initializing cgroup subsys %s\n", ss->name);

mutex_lock(&cgroup_mutex);

idr_init(&ss->css_idr);

INIT_LIST_HEAD(&ss->cfts);

ss->root = &cgrp_dfl_root;

css = ss->css_alloc(cgroup_css(&cgrp_dfl_root.cgrp, ss));

BUG_ON(IS_ERR(css));



CSS->SS = SS;

INIT LIST HEAD(&css->sibling);

INIT _LIST _HEAD(&css->children);
*/

init _and_link css(css, ss, &cgrp _dfl root.cgrp);

/*
* Root csses are never destroyed and we can't initialize
* percpu_ref during early init. Disable refcnting.
*/

css->flags |= CSS_NO_REF;

if (early) {

/* allocation can't be done safely during early init */

css->id = 1;
} else {
css->id = cgroup_idr_alloc(&ss->css_idr, css, 1, 2, GFP_KERNEL);

BUG_ON(css->id < 9);

/* Update the init css_set to contain a subsys

* pointer to this state - since the subsystem 1is

* newly registered, all tasks and hence the

* init_css_set 1s 1n the subsystem's root cgroup. */
/* (4.3) css_seti5/F#Hcss */

init css_set.subsys[ss->id] = css;

have_fork_callback |= (bool)ss->fork << ss->id;
have_exit_callback |= (bool)ss->exit << ss->id;
have free callback |= (bool)ss->free << ss->id;
have_canfork_callback |= (bool)ss->can_fork << ss->id;

/* At system boot, before all subsystems have been
* registered, no tasks have been forked, so we don't
* need to invoke fork callbacks here. */

BUG_ON(!list empty(&init task.tasks));

/* (4.4) cgroupli5/icss:
#H 7rss->css_online(css);

css->cgroup->subsys[ss->id] = css;



BUG_ON(online_css(css));

mutex_unlock(&cgroup_mutex);

int __init cgroup_init(void)

{

struct cgroup_subsys *ss;

int ssid;
BUG_ON(percpu_init_rwsem(&cgroup_threadgroup_rwsem));

BUG_ON(cgroup_init cftypes(NULL, cgroup_dfl base files));
BUG_ON(cgroup_init_cftypes(NULL, cgroup_legacy_base_files));

rcu_sync_enter_start(&cgroup_threadgroup_rwsem.rss);

mutex_lock(&cgroup mutex);

hash_add(css_set table, &init _css _set.hlist,

css_set _hash(init css_set.subsys));
BUG_ON(cgroup_setup_root(&cgrp_dfl root, 9));
mutex_unlock(&cgroup_mutex);
for_each_subsys(ss, ssid) {

if (ss->early_init) {

struct cgroup_subsys state *css =

init css_set.subsys[ss->id];



css->id = cgroup_idr_alloc(&ss->css_idr, css, 1, 2,
GFP_KERNEL);
BUG_ON(css->id < 0);
} else {

cgroup_init subsys(ss, false);

list add tail(&init_css _set.e_cset node[ssid],

&cgrp_dfl_root.cgrp.e_csets[ssid]);

if (cgroup_disable mask & (1 << ssid)) {
static_branch_disable(cgroup_subsys enabled key[ssid]);
printk (KERN_INFO "Disabling %s control group subsystem\n",
ss->name);

continue;

cgrp_dfl_root.subsys_mask |= 1 << ss->id;

if (!ss->dfl _cftypes)

cgrp_dfl_root_inhibit_ss _mask |= 1 << ss->id;

if (ss->dfl_cftypes == ss->legacy cftypes) {
WARN_ON(cgroup_add_cftypes(ss, ss->dfl_cftypes));

} else {
WARN_ON(cgroup_add_dfl cftypes(ss, ss->dfl cftypes));
WARN_ON(cgroup_add_legacy_cftypes(ss, ss->legacy_cftypes));

if (ss->bind)

ss->bind(init_css_set.subsys[ssid]);



hash _del(&init css _set.hlist);
hash _add(css_set table, &init css set.hlist,

css_set_hash(init_css_set.subsys));

WARN_ON(sysfs_create_mount_point(fs_kobj, "cgroup"));
WARN_ON(register_filesystem(&cgroup_fs_type));

WARN_ON(!proc_create("cgroups", 0@, NULL, &proc_cgroupstats_operations));

return 0;

4. mountiE{E

BUEEFTRIroot, E/9ssERIAEBFIERIAroot(cgrp_dfl_root)i2Z TX&, ATlissHEEITHEIRIBNY
rootykis, FFIFrootiE I/ foiEs.

static struct dentry *cgroup_mount(struct file_system_type *fs_type,
int flags, const char *unused_dev_name,

void *data)

struct super_block *pinned_sb = NULL;
struct cgroup_subsys *ss;

struct cgroup_root *root;

struct cgroup_sb_opts opts;

struct dentry *dentry;

int ret;

int i;

bool new_sb;

if (luse_task_css_set links)

cgroup_enable task cg lists();



mutex_lock(&cgroup_mutex);

ret = parse_cgroupfs_options(data, &opts);
if (ret)

goto out_unlock;

if (opts.flags & CGRP_ROOT_SANE_BEHAVIOR) {
cgrp_dfl root visible = true;
root = &cgrp_dfl_root;
cgroup_get(&root->cgrp);
ret = 0;

goto out_unlock;

for_each_subsys(ss, i) {
if (!(opts.subsys mask & (1 << i)) ||
ss->root == &cgrp_dfl _root)

continue;

if (!percpu_ref_tryget live(&ss->root->cgrp.self.refcnt)) {
mutex_unlock(&cgroup_mutex);
msleep(10);
ret = restart_syscall();
goto out_free;

}
cgroup_put(&ss->root->cgrp);



for_each_root(root) {

bool name_match = false;

if (root == &cgrp_dfl_root)

continue;

/*
* If we asked for a name then it must match. Also, 1if
* name matches but sybsys mask doesn't, we should fail.
* Remember whether name matched.
*/
if (opts.name) {
if (strcmp(opts.name, root->name))
continue;

name_match = true;

/%
* If we asked for subsystems (or explicitly for no
* subsystems) then they must match.

*/
if ((opts.subsys mask || opts.none) &&
(opts.subsys_mask != root->subsys mask)) {
if (!name_match)
continue;
ret = -EBUSY;

goto out_unlock;

if (root->flags ~ opts.flags)

pr_warn("new mount options do not match the existing superblock, will

/%
* We want to reuse @root whose Lifetime is governed by its
* ->cgrp. Let's check whether @root is alive and keep it
* that way. As cgroup Rill _sb() can happen anytime, we
* want to block it by pinning the sb so that @root doesn't

* get Rilled before mount is complete.

* With the sb pinned, tryget Live can reliably indicate



@root

pinned_sb = kernfs_pin_sb(root->kf_root, NULL);
if (IS_ERR(pinned_sb) ||
Ipercpu_ref_tryget live(&root->cgrp.self.refcnt)) {
mutex_unlock(&cgroup_mutex);
if (!IS_ERR_OR_NULL(pinned_sb))
deactivate_super(pinned_sb);
msleep(10);
ret = restart_syscall();

goto out_free;

ret = 0;

goto out_unlock;

if (lopts.subsys mask && !opts.none) {
ret = -EINVAL;

goto out_unlock;

root = kzalloc(sizeof(*root), GFP_KERNEL);
if (!root) {
ret = -ENOMEM;

goto out_unlock;



init _cgroup_root(root, &opts);

ret = cgroup_setup_root(root, opts.subsys mask);
if (ret)

cgroup_free_root(root);

out _unlock:
mutex_unlock(&cgroup_mutex);

out_ free:
kfree(opts.release_agent);

kfree(opts.name);

if (ret)
return ERR_PTR(ret);

dentry = kernfs_mount(fs_type, flags, root->kf_root,
CGROUP_SUPER_MAGIC, &new_sb);
if (IS_ERR(dentry) || !new_sb)

cgroup_put(&root->cgrp);

@pinned

if (pinned_sb) {
WARN_ON(new_sb);

deactivate_ super(pinned_sb);

return dentry;

|-

static int cgroup_setup_root(struct cgroup_root *root,

{
LIST_HEAD(tmp_links);

unsigned long ss_masl



struct cgroup *root_cgrp = &root->cgrp;
struct css_set *cset;

int i, ret;

lockdep_assert _held(&cgroup_mutex);

ret = cgroup_idr_alloc(&root->cgroup_idr, root_cgrp, 1, 2, GFP_KERNEL);
if (ret < 0)
goto out;

root_cgrp->id = ret;

ret = percpu_ref_init(&root_cgrp->self.refcnt, css_release, 0,
GFP_KERNEL);
if (ret)

goto out;

ret = allocate _cgrp cset links(css_set count, &tmp_links);
if (ret)

goto cancel_ref;

ret = cgroup_init_root_id(root);
if (ret)

goto cancel_ref;

root->kf_root = kernfs_create_root(&cgroup_kf _syscall ops,
KERNFS_ROOT_CREATE_DEACTIVATED,
root_cgrp);
if (IS_ERR(root->kf_root)) {
ret = PTR_ERR(root->kf root);
goto exit_root_id;
}

root_cgrp->kn = root->kf_root->kn;



ret = css_populate_dir(&root_cgrp->self, NULL);
if (ret)

goto destroy_root;

ret = rebind subsystems(root, ss_mask);
if (ret)

goto destroy_root;

list _add(&root->root_list, &cgroup_roots);

cgroup_root_count++;

spin_lock bh(&css_set lock);
hash_for_each(css_set_table, i, cset, hlist) {
link_css_set(&tmp_links, cset, root_cgrp);
if (css_set populated(cset))
cgroup_update_populated(root_cgrp, true);

}
spin_unlock _bh(&css _set lock);

BUG_ON(!1ist_empty(&root_cgrp->self.children));
BUG_ON(atomic_read(&root->nr_cgrps) != 1);

kernfs_activate(root_cgrp->kn);
ret = 0;

goto out;



destroy_ root:
kernfs_destroy_root(root->kf_root);
root->kf_root = NULL;
exit_root_id:
cgroup_exit_root_id(root);
cancel_ref:
percpu_ref _exit(&root_cgrp->self.refcnt);
out:
free_cgrp_cset_links(&tmp_links);

return ret;

|-

static int rebind_subsystems(struct cgroup_root *dst_root,

unsigned long ss_mask)

struct cgroup *dcgrp = &dst_root->cgrp;
struct cgroup_subsys *ss;
unsigned long tmp_ss_mask;

int ssid, i, ret;

lockdep_assert_held(&cgroup_mutex);

for_each_subsys which(ss, ssid, &ss mask) {
@ss
if (css_next_child(NULL, cgroup_css(&ss->root->cgrp, ss)))

return -EBUSY;

if (ss->root != &cgrp_dfl_root && dst_root != &cgrp_dfl_root)
return -EBUSY;

tmp_ss_mask = ss_mask;
if (dst_root == &cgrp_dfl root)

tmp_ss _mask &= ~cgrp_dfl root _inhibit ss mask;



for_each_subsys which(ss, ssid, &tmp_ss_mask) {
struct cgroup *scgrp = &ss->root->cgrp;

int tssid;

ret = css_populate dir(cgroup css(scgrp, ss), dcgrp);
if (!ret)

continue;

if (dst_root == &cgrp_dfl_root) {
if (cgrp_dfl_root_visible) {
pr_warn("failed to create files (%d) while rebinding 0x%1x to defaul
ret, ss_mask);
pr_warn("you may retry by moving them to a different hierarchy and

}

continue;

for_each_subsys which(ss, tssid, &tmp_ss mask) {
if (tssid == ssid)
break;
css_clear_dir(cgroup_css(scgrp, ss), dcgrp);
}

return ret;

for_each_subsys which(ss, ssid, &ss mask) {

struct cgroup_root *src_root = ss->root;



struct cgroup *scgrp = &src_root->cgrp;
struct cgroup_subsys state *css = cgroup_css(scgrp,

struct css_set *cset;

WARN_ON(!css || cgroup_css(dcgrp, ss));

css_clear_dir(css, NULL);

RCU_INIT_POINTER(scgrp->subsys[ssid], NULL);

rcu_assign_pointer(dcgrp->subsys[ssid], css);
ss->root = dst_root;

css->cgroup = dcgrp;

spin_lock bh(&css_set lock);
hash _for_each(css_set table, i, cset, hlist)
list _move_tail(&cset->e_cset_node[ss->id],
&dcgrp->e_csets[ss->id]);

spin_unlock bh(&css _set lock);

src_root->subsys _mask &= ~(1 << ssid);
scgrp->subtree_control &= ~(1 << ssid);

cgroup_refresh_child_subsys_mask(scgrp);

dst_root->subsys mask |= 1 << ssid;

if (dst_root == &cgrp_dfl_root) {

ss);

static_branch_enable(cgroup_subsys on dfl key[ssid]);

} else {
dcgrp->subtree_control |= 1 << ssid;

cgroup_refresh_child_subsys_mask(dcgrp);

static_branch_disable(cgroup_subsys_on_dfl_key[ssid]);

if (ss->bind)

ss->bind(css);



kernfs_activate(dcgrp->kn);

return 0;

5. MI4E(E
BIE— AR, 1B TFEIE— N cgroup, BB REEFEIIFRAVIRIE:

static struct kernfs_syscall ops cgroup_kf_syscall ops = {

.remount_-fs = cgroup_remount,
.show_options = cgroup_show_options,
.mkdir = cgroup_mkdir,

.rmdir = cgroup_rmdir,

.rename = cgroup_rename,

}s

static int cgroup_mkdir(struct kernfs_node *parent_kn, const char *name,

umode_t mode)

struct cgroup *parent, *cgrp;
struct cgroup_root *root;
struct cgroup_subsys *ss;
struct kernfs _node *kn;

int ssid, ret;

if (strchr(name, '\n"))
return -EINVAL;

parent = cgroup_kn_lock_live(parent_kn);
if (!parent)
return -ENODEV;

root = parent->root;



cgrp = kzalloc(sizeof(*cgrp), GFP_KERNEL);
if (lcgrp) {
ret = -ENOMEM;

goto out_unlock;

ret = percpu_ref_init(&cgrp->self.refcnt, css_release, 9, GFP_KERNEL);

if (ret)

goto out_free_cgrp;

cgrp->id = cgroup_idr_alloc(&root->cgroup_idr, NULL,
if (cgrp->id < 0) {
ret = -ENOMEM;

goto out_cancel ref;

init_cgroup_housekeeping(cgrp);

cgrp->self.parent = &parent->self;

cgrp->root = root;

if (notify_on_release(parent))

set_bit(CGRP_NOTIFY_ON_RELEASE, &cgrp->flags);

2, o,

if (test_bit(CGRP_CPUSET_CLONE_CHILDREN, &parent->flags))

set_bit(CGRP_CPUSET_CLONE_CHILDREN, &cgrp->flags);

kn = kernfs_create_dir(parent->kn, name, mode, cgrp);

if (IS_ERR(kn)) {
ret = PTR_ERR(kn);

goto out_free_id;

GFP_KERNEL);



cgrp->kn = kn;

@cgrp

kernfs_get(kn);

cgrp->self.serial_nr = css_serial_nr_next++;

list_add_tail rcu(&cgrp->self.sibling, &cgroup_parent(cgrp)->self.childrer
atomic_inc (&root->nr_cgrps);

cgroup_get(parent);

@cgrp

cgroup_idr_replace(&root->cgroup_idr, cgrp, cgrp->id);

ret = cgroup_kn_set_ugid(kn);
if (ret)

goto out_destroy;

ret = css_populate dir(&cgrp->self, NULL);
if (ret)

goto out_destroy;

for_each_subsys(ss, ssid) {
if (parent->child _subsys mask & (1 << ssid)) {
ret = create_css(cgrp, ss,
parent->subtree_control & (1 << ssid));
if (ret)

goto out_destroy;



if (!cgroup_on_dfl(cgrp)) {
cgrp->subtree_control = parent->subtree_control;

cgroup_refresh_child _subsys _mask(cgrp);

kernfs_activate(kn);

ret = 0;

goto out_unlock;

out free id:
cgroup_idr_remove(&root->cgroup_idr, cgrp->id);
out_cancel ref:
percpu_ref_exit(&cgrp->self.refcnt);
out_free_cgrp:
kfree(cgrp);
out_unlock:
cgroup_kn_unlock(parent_kn);

return ret;

out_destroy:
cgroup_destroy_locked(cgrp);

goto out_unlock;

cgroupBNIAX Y, B—LEBRIN ALl tasks”, HAIREBEMRAIR(E.

static struct cftype cgroup_legacy base files[] = {

{

.name = "cgroup.procs",



}s

{3

.seq_start = cgroup_pidlist_start,

.seq_next = cgroup_pidlist next,
.seq_stop = cgroup_pidlist_stop,
.seq_show = cgroup_pidlist_show,

.private = CGROUP_FILE_PROCS,

.write = cgroup_procs_write,

.name = "cgroup.clone_children",
.read_u64 = cgroup_clone_children_read,

.write u64 = cgroup_clone children_write,

.name = "cgroup.sane_behavior",
.flags = CFTYPE_ONLY_ON_ROOT,

.seq_show = cgroup_sane_behavior_show,

.name = "tasks",

.seq_start = cgroup_pidlist_start,

.seq_next = cgroup_pidlist_next,
.seq_stop = cgroup_pidlist_stop,
.seq_show = cgroup_pidlist_show,

.private = CGROUP_FILE_TASKS,

.write = cgroup_tasks_write,

.name = "notify_on_release",
.read_u64 = cgroup_read_notify_on_release,

.write u64 = cgroup _write notify on_release,

.name = "release_agent",

.flags = CFTYPE_ONLY_ON_ROOT,
.seq_show = cgroup_release_agent_show,
.write = cgroup _release_agent write,

.max_write_len = PATH_MAX - 1,



static ssize_ t cgroup_tasks_write(struct kernfs_open_file *of,

char *buf, size_t nbytes, loff_t off)

return __cgroup_procs_write(of, buf, nbytes, off, false);

|-

static ssize t __cgroup_procs_write(struct kernfs_open_file *of, char *buf,

size t nbytes, loff t off, bool threadgroup)

struct task _struct *tsk;
struct cgroup_subsys *ss;
struct cgroup *cgrp;
pid_t pid;

int ssid, ret;

if (kstrtoint(strstrip(buf), 0, &pid) || pid < 9)
return -EINVAL;

cgrp = cgroup_kn_lock_live(of->kn);

it (lcgrp)
return -ENODEV;

percpu_down_write(&cgroup_threadgroup_rwsem);
rcu_read lock();
if (pid) {
tsk = find_task_by vpid(pid);
if (!tsk) {
ret = -ESRCH;
goto out_unlock_rcu;
}
} else {

tsk = current;

if (threadgroup)
tsk = tsk->group_leader;



if (tsk == kthreadd_task || (tsk->flags & PF_NO_SETAFFINITY)) {
ret = -EINVAL;

goto out_unlock rcu;

get task_struct(tsk);

rcu_read_unlock();

ret = cgroup_procs_write permission(tsk, cgrp, of);

if (lret) {

ret = cgroup_attach_task(cgrp, tsk, threadgroup);

if (cgrp->id != SS_TOP_GROUP_ID && cgrp->child_subsys_mask == CSS_CPUSET
&& excl_task_count > 0) {

remove_set exclusive task(tsk->pid, ©0);

}
put_task_struct(tsk);

goto out_unlock_ threadgroup;

out_unlock_rcu:
rcu_read_unlock();
out_unlock threadgroup:
percpu_up_write(&cgroup_threadgroup_rwsem);
for_each_subsys(ss, ssid)
if (ss->post_attach)
ss->post_attach();
cgroup_kn_unlock(of->kn);

return ret ?: nbytes;



static int cgroup_attach_task(struct cgroup *dst_cgrp,

struct task_struct *leader, bool threadgroup)

LIST_HEAD(preloaded_csets);
struct task _struct *task;

int ret;

spin_lock bh(&css_set lock);
rcu_read_lock();

task = leader;

do {
cgroup_migrate_add_src(task_css_set(task), dst_cgrp,
&preloaded_csets);
if (!threadgroup)
break;
} while_each_thread(leader, task);
rcu_read_unlock();

spin_unlock bh(&css set lock);

ret = cgroup_migrate_prepare_dst(dst_cgrp, &preloaded_csets);
if (!ret)

ret = cgroup_migrate(leader, threadgroup, dst_cgrp);

cgroup_migrate_finish(&preloaded csets);

return ret;

1.3. cgroup subsystem

el JXiEcgroupFRFEMFRERHAIINEE.



1.3.1. cpu

kernel/sched/core.c, =BlE#TAYtask_group, AILAXJcgroupXdhizAdtask_groupidiTcfs/rt2s

el N B

static struct cftype cpu_files[] = {

{
.name = "shares",
.read_u64 = cpu_shares_read_u64,
.write_u64 = cpu_shares_write_u64,
s
{
.name = "cfs_quota_us",
.read_s64 = cpu_cfs_quota_read_sé64,
.write s64 = cpu_cfs _quota write s64,
s
{
.name = "cfs_period_us",
.read_u64 = cpu_cfs_period_read_u64,
.write _u64 = cpu_cfs_period write_u64,
s
{
.name = "stat",
.seq_show = cpu_stats_show,
s
{
.name = "rt_runtime_us",
.read_s64 = cpu_rt _runtime_read,
.write_s64 = cpu_rt_runtime_write,
b
{

.name = "rt _period us",

.read_u64 = cpu_rt_period_read_uint,



.write _u64 = cpu_rt_period write_ uint,

}s

{1}
};

struct cgroup_subsys cpu_cgrp_subsys = {

.css_alloc = cpu_cgroup_css_alloc,
.css_released = cpu_cgroup_css_released,
.css_free = cpu_cgroup_css_free,

.fork = cpu_cgroup_fork,

.can_attach = cpu_cgroup_can_attach,
.attach = cpu_cgroup_attach,

.legacy cftypes = cpu_files,
.early init = 1,

}s

1.3.2, cpuset

kernel/cpusec.c, Z5cgroupPEEAEHIcpuflimem nodeT s, XA LAERE—LEflag,

static struct cftype files[] = {

{
.name = "cpus",
.seq_show = cpuset_common_seq_show,
.write = cpuset write resmask,
.max_write len = (100U + 6 * NR_CPUS),
.private = FILE_CPULIST,

}s

{

.name = "mems",

.seq_show = cpuset_common_seq_show,

.write = cpuset_write_resmask,
.max_write len = (100U + 6 * MAX NUMNODES),
.private = FILE_MEMLIST,

}s



}s

}s

}s

}s

}s

}s

.name = "effective cpus",
.seq_show = cpuset_common_seq_show,

.private = FILE_EFFECTIVE_CPULIST,

.name = "effective mems",
.seq_show = cpuset_common_seq_show,

.private = FILE_EFFECTIVE_MEMLIST,

.name = "cpu_exclusive",
.read_u64 = cpuset_read_u64,
.write _u64 = cpuset_write_ u64,

.private = FILE_CPU_EXCLUSIVE,

.name = "mem_exclusive",
.read_u64 = cpuset_read _ué64,
.write u64 = cpuset write u64,

.private = FILE_MEM_EXCLUSIVE,

.name = "mem_hardwall",
.read_u64 = cpuset _read ué64,
.write_u64 = cpuset_write_u64,

.private = FILE_MEM_HARDWALL,

.name = "sched load balance",
.read_u64 = cpuset_read_u64,
.write_u64 = cpuset_write_u64,

.private = FILE_SCHED_LOAD_BALANCE,



}s

}s

}s

}s

}s

.Name =

.write_s

.private

.Name =

.write u

.private

.nhame =

.Name =

.private

.hame =

.private

.hame =

.flags =

.private

"sched relax _domain_ level",

.read_s64 = cpuset_read_sé64,

64 = cpuset _write s64,

= FILE_SCHED_ RELAX_DOMAIN_ LEVEL,

"memory_migrate",

.read_u64 = cpuset _read ué64,

64 = cpuset write u64,

= FILE_MEMORY_MIGRATE,

"memory_pressure",

.read _u64 = cpuset read u64,

"memory_spread_page",

.read_u64 = cpuset_read _ué64,

.write u64 = cpuset write u64,

= FILE_SPREAD_PAGE,

"memory_spread_slab",

.read_u64 = cpuset _read ué64,

.write_u64 = cpuset_write_u64,

= FILE_SPREAD_SLAB,

"memory_pressure_enabled",

CFTYPE_ONLY_ON_ROOT,

.read_u64 = cpuset_read_u64,

.write u64 = cpuset _write u64,

= FILE_MEMORY_PRESSURE_ENABLED,



}

{

struct cgroup_subsys cpuset cgrp _subsys

)

}

css_alloc = cpuset_css_alloc,
.css_online = cpuset_css _online,
.css_offline = cpuset css offline,
.css_free = cpuset_css_free,
.can_attach = cpuset_can_attach,
.cancel attach = cpuset cancel attach,
.attach = cpuset_attach,

.post_attach = cpuset_post_attach,

.bind
.fork

cpuset _bind,

cpuset_fork,

.legacy cftypes = files,

.early init =1,

}s

1.3.3. schedtune

kernel/sched/tune.c, BJL#{Tschedle boosti#{E,

static struct cftype files[] = {

{

o
{
}s

.name = "boost",

.read_u64 = boost read,

.write u64 = boost write,

.name = "prefer_idle",
.read_u64 = prefer_idle_read,
.write _u64 = prefer_idle_write,
}



struct cgroup subsys schedtune cgrp subsys = {
.css_alloc = schedtune css alloc,
.css_free = schedtune_css_free,
.legacy cftypes = files,
.early init =1,

}s

1.3.4, cpuacct

kernel/sched/cpuacct.c, BILAZRBcgroupfInHREK S 1Hcpu s FER,

static struct cftype files[] = {

{
.name = "usage",
.read_u64 = cpuusage_read,
.write_u64 = cpuusage_write,
s
{
.name = "usage_percpu",
.seq_show = cpuacct_percpu_seq_show,
}s
{
.name = "stat",
.seq_show = cpuacct_stats_show,
}s
{1}

}s

struct cgroup_subsys cpuacct_cgrp_subsys = {
.css_alloc = cpuacct_css_alloc,
.css_free = cpuacct_css_free,
.legacy cftypes = files,
.early _init = 1,

}s
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