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[ Abstract] According to the high real-time performance and multitasking features of the handheld terminal,some real-
time mechanisms are added to the kernel, such as real-time mutual exclusion lock, threaded interruption, high precision
timer and dynamic clock. Based on the idea of the RM algorithm combined with SCHED _FIFO algorithm, a taskset
classified scheduling strategy is proposed. Considering the deadline scheduling algorithm has the feature of high hard real-
time performance,deadline scheduling algorithm is used to schedule hard real-time task and real-time group scheduling
algorithm is used to schedule soft real-time task. Theoretical derivation and experimental results show that the real-time
performance of the improved Linux kernel meets the microsecond requirements of hard real-time tasks, and it also can
reduce the tasks’ deadline missing rate effectively when the system is overloaded. The average deadline missing rate is
dropped by 18% when CPU load range is between 1.2 and 2. 8.
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struct rt_mutex |

raw_spinlock_t wait_lock;

struct plist_head wait_list;

struct task_struct * owner;
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struct sched_rt_entity {/ # 40§ TCFACHS * /

struct list_head run_list;

struct sched_rt_entity # back;

struct sched_rt_entity = parent;

struct rt_rq * rt_rq;

struct rt_rq * my_q;
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struct sched_rt_entity #* =* rt_se;

struct task_group {

struct rt_rq * * rt_rq;

struct rt_bandwidth rt_bandwidth;

struct task_group s parent;

struct list_head siblings;

struct list_head children;
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struct rb_node rb_node;

u64 dl_runtime;/ * f REAT B[] = /

u64 dl_deadline;/ = #]XF # 1L 3] « /

u64 dl_period;/ = JE ] = /

u64 dl_bw;

s64 runtime;/ = F| AT [E] * /

u64 deadline;/ = 4%} #% (F ] = /

unsigned int flags;
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struct rb_root rb_root;

struct rb_node :* rb_leftmost;
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static void _enqueue_rt_entity ( struct sched_rt_entity = rt_
se,bool head)
i/ = A ug HADARD = /
if (queue)
f
tmp = list entry(queue struct sched_rt_entity ,run_list) ;
HE tg_of_rt_se( ), iR [0 rt_se FF @AY ELH =/
whlle( tg_of_rt_se (tmp) —rt_bandwidth. rt_period < tg_
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tmp = list_entry ( queue, struct sched _rt_entity,, run_
list) ;
|

list_add ( & rt_se—run_list,queue) ;

1

i
else

list_add_tail( & rt_se—run_list, queue) ;
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