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EH3
[ Symbols | Meaning |

s Round length (s)

N? N¢ Number of disks and clients

; B W Seek time (s) and transfer rate (MB/s) of disk m

el Seek power of disk m (W)

pactive Active power of disk m (W)

P,ifle Idle power of disk m (W)

bi, d; Bit-rate (Mb/s) and index of disk serving client %

NP Maximum size of prefetching window (rounds)

V; Window size with index j (rounds)

N* Number of divisors of NP (This also means the number
of window size indices.)

N; Number of prefetching round indices for window size
with index j

I, E*" list in an array of possible prefetching rounds
when the window size index is j

Ci, (k) Case in which the window size index j and the index
of lists of prefetching rounds k are selected for client ¢

R Round index at which a new sequence of NP rounds begins

W, Selected window size index for client %

S; Selected prefetching round index for client 7

D; (j,k)(n) | Number of rounds between round n, and the next round
during which prefetching for client ¢ occurs

Bi,(j_,k) (n) Buffer requirement for C; (; k) during round n

f;vmg Energy saved by C; (k) (J)

B™max Maximum buffer size (MB)

E(n) Disk energy consumption during the round n (J)

Ef;“e(n) Idle energy used during round n by disk m (J)

E2°%ve(n) | Active energy used during round n by disk m (J)

E3°°%(n) Seek energy used during round n by disk m (J)
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(
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c )
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Esaving
i,j

(T4 4) Qi =

GA5) Extn)y= > > TPk

Vi d;Em VnEIWirSi.

R
(_I__}_\_]I 6) E#Lctwe(n) — Z Z s Pglctwe'
r
Vi d;em Vn€lw, s, "

Vi, b TR

T'm

FAT ER(m)=PR(T"= > > (Ta™+

Vi, d;Em VHEIWi 8

)

Nd
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EHS
1: A: array of all values of Qi i3
2: W;: index of window size for client i;
3: b(n): buffer requirement during round n;
4: S;: index of prefetching rounds for client i;
5: I°: temporary index for client;
6: I"™: temporary index for window size;
7: I?: temporary index for prefetching rounds;
8: T},: temporary variable for prefetching round index of k;
9: W, «1,(i=1,..,N°);
10: b(n) + XN Bi1.1)(n), (n=1,...,NP);
11: while A # ¢ do
12 Find client index of I° and window index of I" that has the
highest value of Qrc jw € A and removes Qe rw from A;
13: if Wye < I" then
14: for k =1 to k= Njw do
15: Tk (—maxn:l’_“’Np(b(n)+BIc,(Iw’k)(n));
16: end for
17: Find the index IP of prefetching rounds that corresponds to
the smallest value of Tjp;
18: if Trp < B™2* then
19: forn=Rto R+ N? —1 do
20: b(n) < b(n) + Bre,(qw,1p)(n) — Bre (wyc,s7c)(n);
21: end for
22: Wie < I,
23: Ste «— I?;
24: end if
25: end if

26: end while
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