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�Ý@VABV§ <4�A4BO

�4�FO G4�OF :¯=9?9DVA89 �B?84AO?4FOA :BEC4D?4G 4?7BD<F@89DVAV§ F9BD<O?O� A97V;89DVA F¯EVA8VDG, Rate 
Monotonic (RM) :ÝA9 Earliest Deadline First (EDF) 4?7BD<F@89DVAV§ :µ@OE CD<AF<CF9DV, F<V@8V?V7V :ÝA9 �B?84AG 
4=@4�F4DOA @9§79DFG.

�Ý@VA 6>A?4@O

�4�FO G4�OF :¯=9?9DVA9 >VDVEC91.

�4�FO G4�OFF4�O :BEC4D?4G F¯EVAV7V2.

�BEC4D?4G F¯D?9DV: EF4F<>4?O� :ÝA9 8<A4@<>4?O�3.

Rate Monotonic (RM) 4?7BD<F@V4.

�ÝAV

$BD@G?4?4DO @9A L9>F9G?9DV

�OE4?84D

Earliest Deadline First (EDF) 4?7BD<F@V5.

�ÝAV

�DFO�LO?O�F4DO

�OE4?84D

RM :ÝA9 EDF E4?OEFODGO6.

�B?84AO?G E4?4?4DO7.

�BDOFOA8O8.



�V@VA?5
�4�FO G4�OF :¯=9?9DVA89 (Real-Time Systems) 
F4CEOD@4?4D (tasks) �4F4§ G4�OF L9>F9G?9DVA9 
E4= BDOA84?GO F<VE.

�µA84= :¯=9?9D89 :BEC4D?4G 4?7BD<F@89DVAV§ Dí?V íF9 
:B�4DO, E9595V B?4D ÝD F4CEOD@4AO§ G4�OFOA84 BDOA84?GOA 
�4@F4@4EO; 9F98V.

�4�FO G4�OF :¯=9?9DVA897V 54EFO @4�E4F 4 deadline-
4V 5µ754=, 6¯=5=V§ FµD4�FO 6µ<OEO= �4<F4<4EO7 5FG.



�4�BO C4�OBB4�O 6>A?4@?4C B¯@?5@V
�BEC4D?4G 4?7BD<F@89DV 9>V ¯?>9A E4A4F�4 5í?VA98V:

&¯@V %<?4BB4<4AO

%F4F<>4?O� (Static Scheduling) &4CEOD@4 54EO@8O�F4DO 4?8OA 4?4 F4�4=OA84?48O

�<A4@<>4?O� (Dynamic 
Scheduling)

�4EO@8O�F4D :¯=9 :µ@OEO >9;VA89 í;79DGV @¯@>VA

RM 4 EF4F<>4?O�; EDF 4 8<A4@<>4?O� :BEC4D?4G Ý8VEV.



�57V77V F¯EV=V>F5D

Period (T)
&4CEOD@4AO§ �4=F4?4AG G4�OFO

Execution time (C)
�DOA44G�4 �465FFV G4�OF

Deadline (D)
&4CEOD@4 4O�F4?GO F<VE G4�OF

Utilization (U)
�DBF5EEBD 6¯>F5@5EV:

U = £  

T  i

C  i



Rate Monotonic 
Scheduling (RM)
�Ý=V

Rate Monotonic (RM) 4 9§ �OE�4 C9D<B8FO F4CEOD@4�4 9§ 
:B�4DO 54EO@8O� 59D9FVA EF4F<>4?O� :BEC4D?4G 
4?7BD<F@V.

1
T 47 (68V >@O=44?44O)
�B�4DO CD<BD<F9F

2
T >í?
&í@9A CD<BD<F9F



RM �>?44=G L4DFO
RM 4?7BD8F@V F9> C9D8B8FO� F4CEOD@4?4D�4 4DA4?�4A.

�¯>F5@5AV F5>E5DG DBD@G?4EO (CDBF5EEBD GF8?874F8OEO):

U f n(2 21/n 1)

�OE4?O:

&4?AO@@4 A4AO (n) �4>A<@4?4O U

1 1.00

2 0.828

3 0.78

³ L9>EV78V> 0.693

/�=8, 69.3% 6¯>F5<5=V �0<F0<0EO7 5F54V.



RM �OE4?O
�>V B4?AO@<4:

&4?AO@<4 C T C/T

Ç1 1 4 0.25

Ç2 1 5 0.2

U = 0.25 + 0.2 = 0.45

�>V B4?AO@<4 ¯LV= L5>BV <Ý= 0.828, A>=4O�B4= 
6¯=5 �4=4�4BB4=4O@44O.



Earliest Deadline First 
(EDF)
�Ý=V
Earliest Deadline First 4 9§ :4�OA Deadline-79 <9 F4CEOD@4�4 
54EO@8O� 59D9FVA 8<A4@<>4?O� 4?7BD<F@.

&57 5VF5FV=
�B�4DO 54EO@8O�

'4�OF >í?
&í@9A 54EO@8O�



EDF �DFO�LO?O�O 6Ý=5 �OE4?O

�DFO�LO?O�O

CPU :¯>F9@9EV 100% 89=VA :9F98V

U f 1.0

�OE4?
�?8O§�O 9>V F4CEOD@4AO 4?4=O�:

U = 0.45 f 1.0

EDF 4 74D4AFFO BDOA84=8O (RM-79 �4D4�4A84 
F<V@8VD9>).



RM vs EDF E4?OEFODG

�D<F5D<= RM EDF

�4E�4DG %F4F<>4?O� �<A4@<>4?O�

&<V@4V?V> 69.3% 100%

�¯;979 4EODG �§4= �¯D89?V

Priority 59DV?GV �9D<B8�4 54=?4AOEFO Deadline-79 54=?4AOEFO

�B?84AO?GO Safety-critical systems Flexible real-time systems

�>?44=O?G 4OEO

�¯=5 F¯DV �?7>D<F@ �OE4?O

�4F4§ RT (hard real-time) RM �6<4F<O, O8DB?O� :¯=9?9D

�µ@E4� RT (soft real-time) EDF �98<4, DB5BFBF9EA<>4, IoT



�>DOFO=4O
�4�FO G4�OF :¯=9?9DV ¯LVA :BEC4D?4G 4?7BD<F@89DVAV§ 8µDOEFO�O :¯=9AV§ E9AV@8V :ÝA9 �4F9?V>EV; :µ@OE VEF9GVA �4@F4@4EO; 9F98V.

Rate Monotonic (RM)
%F4F<>4?O� 54EO@8O� 59DG Ý8VEV, �4D4C4=O@ :ÝA9 E9AV@8V, 5VD4� 
CDBF9EEBD8O FB?O� C4=84?4AG 89§79=V L9>F9G?V (~69%). �4F4§ A4�FO 
G4�OFFO� :¯=9?9D89 >9§ �B?84AO?48O.

Earliest Deadline First (EDF)
�<A4@<>4?O� :BEC4D?4G Ý8VEV, CDBF9EEBD8O 100% :¯>F9G79 @¯@>VA8V> 59D98V, 
5VD4� VE>9 4EODGO >¯D89?VD9>. �µ@E4� A4�FO G4�OFFO� :¯=9?9D89 :<V 
�B?84AO?48O.

�>V 4?7BD<F@ 89 A4�FO G4�OF :¯=9?9DVAV§ G4�FO?O� F4?4CF4DOA �4@F4@4EO; 9FG79 4DA4?�4A. �¯=9 F4?4CF4DOA4 54=?4AOEFO EÝ=>9E Ý8VE F4§84?48O.

�OE�4L4 Fµ6ODO<

RM 4 EF4F<>4?O�, C9D<B8�4 E¯=9A98V

EDF 4 8<A4@<>4?O�, 9§ 9DF9 deadline-8V F4§84=8O

EDF F<V@8V, 5VD4� RM E9AV@8V :ÝA9 �4D4C4=O@

�DBF9EEBD :¯>F9@9EV RM: f 69.3%, EDF: f 100%

�4�O?4G EµD4�F4DO

�4�FO G4�OFF4�O :¯=9?9D8V§ A97V;7V 9D9>L9?V>F9DV �4A84=?1.

RM :ÝA9 EDF 4?7BD<F@89DVAV§ 4=OD@4LO?O�O A989?2.

�9?V>F9A RM EF4F<>4?O� 4?7BD<F@ 89C 4F4?48O?3.

RM-89 CDBF9EEBD :¯>F9@9EVA F9>E9DG HBD@G?4EOA :4;O§O;.4.

�4= :4�84=84 EDF �B?84AG F<V@8V?5.
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