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* Netations
- i = {d, |d: has been queried from the threshold to T;}.
- Qix ={d. | d; has been queried in the interval {T;x_y, Tia] }-
- #¢: the timestamp of cached data item d..
- ﬂ the timestamp of the last received IR.
- T.: the current time.
- Tinrenhata: the time threshold, 0 < Toyconotd & 1.

- Lgate: an id list of the date items that a client requested from the server.
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(A) When & client C recolvos THa ond Laeape!
T « (T, -Loewd than drop the antire eache entry;
for each iduta twem « d,, €5 » In the cathe do

if ((deite) € TRay A (15 7 &) then hvalidate dy:
for ench d,, € Lipse do
i (dx. € Laata)
then download de into lovul encher
Use d,, to answer the provios query:
if dx 15 an tivalid cache item
then dowuksad d, invo ocal eache:
T=Ty
if (Lsarazlh
then quary (L),
Luats = 9,
(B) Whon a client recolves a TR
if mdased IR,
then break;
walt foe che nexe TR:
for voch date Jtem < da 15 = in the enche do
it {(decU TR
than invalldatod,:
il (Ldaes # @) thon quory (Qua).
Lot =&
{C} Whon o cliont receives a query (de):
7T 2 Tonrastiota)
il d,. is 2 valid entry in the cache
then s the rache’s valne to answer the query tmmadiately;
vlse sond requestidy ) 1o the server:
A6 Ly = Lotars \J el

(D) Procedure query(€)

for each d, € Lyyry do
sond request{ Laaio) to the sirver;
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The parameters (unit) Contents
Database size (data item) 1000
Number of clients 100
Broadcast interval (sec) 200
Broadcast bandwidth (bits/sec) 10000
Cache size (data item) 110500
Broadcast window (broadcast interval) 4
UIR replicate times 4
HOT data items 5% of DB
Cold data items 95% of DB
Hot data update probability 33%
Client’s zipf parameter 0.95
Query generate time (data item) 1t0 200
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