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The real-time scheduling algorithms based on the Insertion
technique and Two-way SCAN technique
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ABSTRACT

Recently, to increase throughput per hour on real-time disk scheduling, a lot of algorithms that apply SCAN
technique to EDF(Earliest Deadline First) that is representative real-time disk scheduling algorithm are studied.
However, existing disk scheduling algorithms have several limitations because they consider continuous I/O
requests when create SCAN group. Also, because SCAN technique was fixed direction, the existing algorithms
have shortcoming that there are a lot of time damages. This paper proposes a new real-time disk scheduling
algorithm based on the insertion technique and the two-way SCAN technique to solve the problems of the exiting
real-time disk scheduling algorithms in hard real-time system. The simulation result shows that, when using our

techniques, the disk throughput and the number of serviceable I/O requests are enhanced.

I. M2 25 AEEs HsiMe A3 7K SHE

asloRdth A, w9 A et B T

Haz 2AEY dueiFeld U] A tiaa 3 9EY eTE Mpzskerie S4%e 9

A&y 979 AZeHE B VHeEA & A7V 2 2)¥ Throughput), &4, z+ T3 U=

He taa Azdel gsgdel Qo s A g a7l tis deh me Ak el AElzske

* Qutistal HAFEFE AFAT E ATHE Al&H AT A(skydream @yu.ac.kr)

gt FAFEF Y} Ful (park@yu.ac.kr) wAIAA}
=S 1 KCS2004-11-276, YAk 2005 02€ 019

377

Copyright(c) 2005 NuriMedia Co.,Ltd
www.dbpia.co.kr



st
A
oft
o
ﬂ
10_{'
r-1n
=
g
N
&
<
=X
©w
(=]
g
=
los]

7V 3798k W SHAI Nresponse time), A,
a2 U QaTA SHANY B2
(Variance)ol| A== -S83AIZEe]  dl&/d(Predicta-
g ofe] 7HA] b= ’\?ﬂg
A1l 22t of2fgh &
aEskaL AAIRE 1‘4
23 S1EY 879 FEARRE 1A 2] W
ol AARE Al A o] 8she Hlolls F-2 gk
Hol ek wEbA olg EAIFEE ahdstr] 9%
o7 7HA] AARE Y23 2AEY daEge] Al
F =3tk

AN g3 2AEY GaEEe
Well bg== 428 .75 *131 23]
235 agHog o8d & = g2 Y
a7 SME AT 71*«] “’\VP = Bt RE
=% Yare]Eol= EDF(Earliest Deadline First)[5,
6], EDFS] SCANZIM< 3713t P-SCAN(Priority
SCAN)[7] SCAN-EDF[8], 75 ©|&%F SSEDO/
SSEDV(Shortest Seektime and Earliest Deadline
by Ordering/Value)[9], Hl23 &8 {759 717
o] 7]¥F 3+ UG-SSTF(Urgent Group and Shortest
Seek Time First)[10], SCAN15-23 3FA)7] MSG
(Maximum Scannable Group)[11], 12]3 MSGE
o] &35l FFAIZFS 443k DMS(Deadline Modi-
fication SCAN)Go] Jui{12]. L&t} o5 Azt
tx3 2AEY GugFse TRARYY &Ad
2 Y2z Y4E8 875 AMHlage sy tjaae
aeAo] WikAle A3E ZYsial 3o ol & @
Z2sl7] 913 SCAN7|'HE o] &3t 2AlEd g
Fo2 U2z a84S M AAHAN A3
AL&E QFET SCANIFOE #F&
AgHS 7RItk #nt ofujgl SCAN7Z|WH O] AH]
g wo wgsel Qo Aow ezl

I

Rl
LR

kx}{r

FARE SEsr] Y3t
HR] ke AA7F QTS G9F 0 F SCAN
Ol AT & e A e, dAsshe
555 WY & U= SCANFH 7Y
12]a SCANZIHE HE3te AMulz~ & uf &
S MAE 4 e PF SCANZES 7le g
ke RS AAZ Yaa AAEE dudyESs
P EIE="

B =59 2Fd e BEATE 7)&slkar 33
HE A AEe =Y >

Hasa MAEY G

ol

378

Copyright(c) 2005 NuriMedia Co.,Ltd

SCAN7IHE 7oz 3= gxrm 2A4=8 da
El"° 7l&stth 4ol AbdEEe] H45Ert
= Holi 5%0M ZAES 7]&3T)

=
e
[
e
Y

First)[3, 4]22 H] AAIZF g3 2AISY garg]
2 Aulx &5 2T W 47
£43shk= dlolEe &84 HXvks 1EE] wiE
[e}}
H

o AN B4 2 42 8T F FaA
3 olujel MuI2g wolok B H2a WY 8
TES Az S vl A 2 ol
BARE AP A5l oA A AN Hs
2 2AEY dwPEel ALERT %) B
we A7 dw} 9E S 1% HEHQ AN

0

yea MEE dadss dvEd dad

&

k)

EDF(Earliest Deadline First)= 71 2 43l
AAZE Hra 2AEY duFos FEAM
7V 7P77H S7E WA A F= dazlsel
& TEARE) 7P wE 87 P we ¢

%—3— Z¥1l MBS Wtk EDFe T2AE 9
HlE] A o

A= PAARE Fol7l A% WHE weis
7] W] tizzs EeAel 48 WolAe
2

%2

SCAN(Prlorlty SCAN)S T]2= F <o

E RE 4=Y —71‘:° 2 e $AES] AR
FRske Akl 7Nke S ok oo Zhzte)
e 9Al WfSCANE olgsta] A=H =
T2 Al 3] Fo 71 $4E97 2L g9
&3 e 4EY 87E BT AN ol
2 A7t B wAd &3 e 92 .F
5 AMHlE & o 473 dEd a7 E AHls
g Fo g3 2AEHE o A 22 9
=9 77 AHlEE ZdEa deEA 2RIg &

glow $4:9] YAS &N Mulzg 8 Zo

o] gmelEe] WS Aol HLFL AEsin

| $AE7E 2 aFEe] oW

ARE M AE 2] Feid FEATS 23k
A7 WA B % ke Aol

SCAN-EDFE EDFl|A HIS:EE 387188 717

www.dbpia.co.kr



=2 /AR

27ES SCANTA o2 At FgAhs 29
dargjFeltk Hae] tig A=Y a7E0] =F
sk FEAIG] w7 Qtell JZHsl ¥, EDFS}
R E FEIGe] P wE ANFE AHX
gt} olm) FEAIge] 22 §4EE a7 Jud
SCAN®] AMHl= FEMUE 5 a3shk= dolH7t
e EFS FAF o gAshiA M2 ok
aeu A4 "aadd gigk dEy et 22 F
BAIRRS 2te A97E S8 =8y webd dak
© 2 SCAN-EDFE= EDFA# F3sh= 7971 o
o)tk o¥s] EDFAM Y ti2=e] g&/d¢] Ho
A GHs 7RIt

SSEDO/SSEDV (Shortest Seektime and Earliest
Deadline by Ordering/Value):= Chenol| 2|3} Aot
H dugjFer a3 F £ e 4EY &7

55 813 wet Fhsla, daglEe] 34
7He Zol7] Y8l mAe AT JEY 2T EE A
o =X 2AEY AFS WYY o] F &
3EEe 7] g WS o83l =g v
A& 2T ENA $HEY FE Fosln S48
A kel 7P A2 ARE Aulzgitl 7 kel B
dro] e AEYH 275 Fol i WA 279 F
BARES g0l dla dA| = HXZRE &
AAYE [ olgt 3l A5 Ae e 2ol
Aol Hok

2l (D2 el uwel f%$- o] U= oF
E9] 94 e AT F 2 kel M F2 A
FE Auzgit & 2AAYE #a FEAIG
WMESE 52 459 E zh=t}l SSEDO/SSEDV
= FEARE 293 J4EY aTEE wE AR
ojyel] MuI2E 3 Fofof Ho FEAISH 2T
e =Y F Q7] Wi, FEATE 299 4F
g 975 AMuj2g "ol §le A AARE Al

del A gal7lol F27t glek

UG-SSTF(Urgent Group and Shortest Seek

Time First) tx3 9458 Q755 IFEe

Ao weh Al JRe] aFeE FESkaL 2 IF

o &3 A=Y aTES AR FL ARE

MUIAE & F= daElgold ov] TR
[e)

29 4EE 27E5S MG(Miss Group)ll %3]

Ha 5% 9E8 87EL UG(Urgent Group),
TEln FERAWAA ARl el ol 9EY
Q58 DG(Deferable Group)oll 43 HTkh 9]
PuPFe PEY 8TES A A9 aFo= 1
ol MulzgomM e FRAG 47 &
Dk Ay AR AlzEle] AR 4 8
T AR 7183} FRAG E3 A7 219 ol
S4g Aose WAUZE ATIG sHw
UG-SSTF &A] oA AbHE SSEDO/SSEDV 9}
2ol A AT A=Hlel AH&slele FEvt
=4
MSG(Maximum Scannable Group)—= SCAN-
EDF7} W53 $EAGHS 74 2750 SCANY
Hom Aste BAHS HHE 3 SCANTE
AoJgitl. SCANILEFO|# FTEARNS xY3sA] ¢
= HHolA SCAN7IHoE AMHl="E + e &
59 H%e U@ EDFR 27129 B tix
2 8759 AR Rupr= {Rura) Rore): -
Rpppey Y oI SAE ), o] 8759 3o &
SCANTEF MSGS "W « 914 &% SCANTF
MSG = 2 % o] Aelgtt MSGe dA&d
txa Q757 SCANIFOE &S 4 e A
oke 712tk

DMS(Deadline Modification SCAN)E WA
MSGO X3H 8FE FolA FTEAIS] MSG7t
U= ARE & MSGY FRARMES & 8759
FTEAZHE MSGO FEAIRIOE WA 181
Z}7ke]l @759 FRAIGHS HlwsEA WA AH|x
He 8750 vl MulaEs aFERT 34
RN AAG A FA o] A ol Be
Oz @35S AMulx & 4 o 13y DMS
duElE A MSG7E 7K d&" gFET
SCANTIFOE 7 F Jve 93s 7Kt &
3 SCANTLEZ SCANTE Alolol] Wao] 14w
o] QloA] AZHH $4o] A 4 Yok

o)gelx AHE AARF v2a3 2AEY darg
Zol4 SCAN-EDFY MSG, DMS%<S ©]-&3jA
ARIAE SlH EE AARE 8TE FEAIS ol
of Azl & 5 YL Wk ohjek 8T Y

NN
=

4

SSEDO P =w, Xd;,i=1,2,...m
where w, ="' (B =1),i=1,2,...m.
SSEDV: P =axd+(l—a)xX;(0£a<1),i=1,2,..,m. 1)

Copyright(c) 2005 NuriMedia Co.,Ltd

379

www.dbpia.co.kr



52188 =4 A] *05-6 Vol.30 No.6B

-MSGA: = REDF(i ) REDF(i +1)

which satisfies :

s Rpppi4m)
fr=d;andr, < ¢
fork=itoi+m.

(@3]

At Tt 3] ellA]
EAIY SCAN®] A{B]2 W

A= 433 Y &
2HE SCANZLE AA
FREA 7E SRS

B =FoME o]yd SCANIE ZEAEAY
SCANS] Mu|x WEEAZ sfZds) vz &
S4S =0 EHR ] AR U] e o] A4
A=Y 87 & /Hﬂl* dE & Y =zl
A AT S =Y F Jde AR &
3 SCAN7IHE 7]HP_E —5]:5 M2 AAIRE
23 2AEY FuHES

b o

ok

v

. et ne|E

¢

E =EdA ARktsle AR tam3 2AEY
LGP FL SCANIFS AT wf d&3HA] e
a7dAEE HA-EA SCANTZEF AT 4
A 7Y, 9459 SCANTZES S 4+ Ads
SCANTZE 3 74, vlx|2to = SCANWES &
BHoz AT F Uv P SCANVHLo=Z

10

Nz 9 el Oam ARAte 4 0)
3} o] BAAIZKseek time), 3|A A AA|7Krota-
tional latency time), E|°o]E] H$A|IKdata transfer

time)9] 3oz w3

seek time

access time + rotational latency time 3)

+

data transfer time

ojw, BAAFE HIs = EdoR txa oF
(arm)< °o|F Al7ledl A Alkteln I AA
AR AoE A 35 = o) eed 2
= Algtol, tlolE HFAIZEE HE AE S|
APz HleEgtt AA Y23 87 R {r,
i a;,b; } oA o] E 9 E%Mila% 2 AIZE,
tlol8 &% b= tloly AEAIRIT 242F #-do] 9l

t}. A$AIZHS 7)(data Transfer time), o) A

A AAIZHE MR (Maximum Rotational latency time),

380

Copyright(c) 2005 NuriMedia Co.,Ltd

MS | MRT, | <
R s | mrr, | e
Ry MS | MRT,,, dH»f
EDF Rirz Time ]

MRT= MR (Maximum Rotational latency time)
+ T, (Transfer time)

J2l 1. EDF 27129

AA NS S, Hd SRS MS (Maxi-
mum Seek time)E Z}Z} Aot} 1| MR I}
LoRE MRT 2 AoIe)

ag 194 AAZE b2= a7 JY R=
{R;,R;,.1,R, .-} = EDF7|{o 2 A=Y 3 23}
E Btk AV MSG = {R, R, Ry} 01Tk

a3 19 Hol= A o] MRT; ol T.HFEL
£d = gla, MRS U0 SHelE A4 gz
o] e Mde 71Uig 5 glok AapAog Hiaa
avug M7k EAskn ael S9HelY) gE
o, Ms5e Z7] B 7H—’F—E— SYOZH Y=o A
S A S AT 1A B =FoM A}

| sl Bolt

r

oo o

E 1 AR 2AEY B oietiE

R a set of requests R={ Ry, R,,..., R, }

R, a real- time disk requests, 72, = {r;,d;,a;,b; }

T release time of £,

d; deadline of £

a; the track location of 7

b, the data capacity of £

Cisi the service time of fZ; when it’s served after 72

€; the start-time of £,

fi the fulfill-time of £,
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MRT, | MR+ T,
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