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Abstract In the paper, we propose an index method for XML streaming services, where a server
broadcasts XML data to a lot of clients in wireless information systems. In order to control the access
and tuning time of mobile clients, the proposed method constructs the XML stream through replicating
partial index intermixed with parts of data. For this purpose, we propose a two-level tree structure
for separating index and XML data into two parts: replicated vs. non-replicated. We analyze the
performance of the proposed method with respect to access time and tuning time. With the analysis
result, we derive the optimal level value.
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2.1 XML

XML(eXtensible Markup Language)[3-512 HTML
T o] B(tag)$t NEZRE(attribute)E AH§-5Ha]
ARE 7% vlad(Markup) Qo12A, HTML2
AR & SlE rladdel MSRE 1A= Sl vk
o, XML& AHER7E #p2le] mizddS Ao 4 it
w2, dolete] EH A4S Yehle 812 o]Fo]
2 HTML= 28] dojete] W& B@3] 93 sl
£ Ao A8 £ Ak ol o]{E AHUAE
53 doje A4 o THe HFESZ XML wid @
Ao] Eolzw glen XMLE AMEE thokgl 8ok
Eo] 233t Yt XML BZg7A ool XML &
A F2 DOMl4lolgte Ed] 2 FA4= AHEH
o} ofgfe] 2@ 201 XML &AM <At 2 EAe
DOM E&g HAth

2.2 M HI0IEL AEE|Y

Holel 2E&@| Y (streaming))|& FR7} 9] &H
dA EFRAZ FAgol ALHe S w3, o
A&EE dolg 9& dHolel 2E(data stream)o]z}t
o 3o B4 FE A2 BAAM e Ay} Zeeld
e w4S 58 dogts A&EHOE Afde
o) olof gt

(broadcasting)o]& AMuj7t BEA t4o

O|]HEEA W% Ad(broadcasting EE  public
channel)& AHE3le HolelE AE3l= WHolch A
o} FeloldES ddid T4l Pl Histq AMHEY
B AEEE dolelE AN 317) wFol] FH §7e]
Me Fal AR B oA AR Ag4ol F2 W
HoltH6-10]. FX W07 olF ZHo|AdESA A
FHE HolEE ¥ =&dMT ‘T dojg 2EF S
2 R=7)2 g

4 dojet o] slol F 7MA F8% A% 84
2 FHZ Alaccess time)F Fd Al tuning time)
o] utH1,2]l. B2 Al7Haccess time)old AHS-27} HH
% FAE NEAF AFHORRE ALl H3e dolE
2 2% o9& AAAAL A28 AZtE YERD, FyY
AlZHtuning time)ol@ ©] HZ Azt T AAZ W
& Eolof de ATHE e Aale] Az X

<order num="b392-323">
<customer_info>
<name> Kim</name>
<phone>010-1234-5678</phone>
<addr>
<city>Seoul</city>
<zipcode>111-222</zipcode>
</addr>
<credit_card type="Master” exp_date="2006-12"/>
</customer_info>
<order_info>
<title>Database Systems</title>
<publisher>Addison Wesley</publisher>
<price>25.00</price>
<addr>
<city>Busan</city>
<zipcode>333-444</zipcode>
</addr>
</order_info>
<order_info>
<title>Information Systems</title>
<ISBN>1-55860-622</ISBN>
<price>39.95</price>
<addr>
<city>Seoul</city>
<zipcode>111-555</zipcode>
</addr>
</order_info>
</order>

(a) XML A 4A

customer_info order_info

@num

name phone addfl credificard publisher price gfidr title ISBN price

city zipcode @type @exp_data city zipcode city zipcode
(b) XML #X] <A (a)ol g E8] &E
a% 2 XML 24 oA 2 E2] #29 89

e dolelrl AfEHE Al B4 AduR] AR o]
A A, & FA dEldoze mode)E AWA Bt
28] AAZ HE JEE FAEe e #Y v
(active mode)Z JA Aot thA] T3, Fd A&
A AT T¢ B84 BHE Ade AE Ttk g
4 el ARHE AUAe FA AHAA 4225
= oA e 5 A wje] o241l wehA] o]F @)
9 iR Ade T wWf, FE AE G@Ed=
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AF7AA F4 dojgl wgel BEHE AFENe A
= AE FolnA dle WHE-HoJEl #H¥data
caching)l6,7), E#& o/l ¥ (nonuniform data

broadcasting)l6], % A A9 52 FE RF AJE

A Fo=E Y clustering)[9,10]-3 Fd A|ZH& Zo
1z 3= WHE-AQM0] 2 A8 11]-0] YATE (B

=L 7Y ATE Eol7] A% WRlelth) /18] R
3

AHE EolEve ATEL UIRE AEAY) dolE
dIZ=9 712 AMF HY F Folsingle point query)

E Mg ez, dUEds ASHoz THs:
g Solgit

2.3 24 XML HOIEI AS2IUS S8t Molo| By

B4 WS dolgh 2Egel Adlold whow AT
HE dolgse FoldESe] Fe oux ARE
B 2 & YES s ABHA Fi R 3
o4 ‘Index’ $2ol ) T BF 2EGe] dolets}
WA ARske P T 5, BooldEd R
ARYE Fol3A e B0t

AFAA B4 dole HEE A A TPHeR (U,

M) Indexing 7189, Flexible Indexing 7V, Distri-
buted Indexing 71% %ol At=el FoH1] AL,
o] WHHEL dolelEo] 7IE F)(primary key)2 ¥

Tt 29 729 g2= JF{e =EHY e #$ES
7o g 3t itk B HE=Ed tis 2EY] of
d XML #He] blelets 2EZ7(12]8ks dole A
|8 F gt Aotk 7 718 AHgetke A e
7F “id=100¢] HlR=E Folzt's} Ze whd, XML 2
9= “/department/person/professor”$} #& A A
o] Feo]7] wjFolct

one broadcast

Hojeluol A A 32 A A 4 F(200658)

A&t XML wiolglo 285t
dz Exd XML dHolels &~
Zo] XML £49] srjiiol
o] 7bEsith 718 719 d&8 3
vell< 32 A H(path
specification) ¢} 1ol e =5E9 FAAF F
& R T8 Fa) BOE o]FoA Uk A 2EY
A FA, F blolelrt W AdoA Yehde A
AR Fioltk 7)1EY A JHy wwshtd (M)
ARl ZIH A M=1<1 A% tg== sdeld)
AT g9} e G A PRE AQle] 2EYA
o] B4F Hjx=A @7l wEe, 4Ae 2] A 2L
AlZHE Ag3todob Shp{(Adn AQ) ApoloM A9 A
o] Az AL thg Acle] wEE w7hx] 7|theok
goh), JA diojetd] g 40e BF glojof = ¥

o5t

B
o] o) A (99 IYHNA IndexE EAIEE 9Y
AX EA AR st 4 Fhe FosW, HuHdor
Index Z7]9] Autell sz A ARES A3t
of gtet) 7iEe]l Al 7Y FoA] Distributed Inde-
xing 7IHL ol 22 EAAES A3l ¥s A
Aele o wheje] Mooz Rajste wg AEY)
o FEo ZA wiRde WS ATk 2 =1
ol 4 Alkshs A9 Wy A Distributed Indexing 2]
AQl Bk dshg was wyolct. A9k, Distributed
Indexingo] BHEAHL dHoletg Fx3} Mgloz Al
A A=g o)z, 28 diejeld]l XML dHlo]
g T2 8§37l BrFsslth Distributed Inde-
xing ¥HHS 4E 2EQE P dI=EY F 7
(primary key) & AMS-3ld B+ Ef] ¥ele ¥ E
gg FAsks Wol7] Wi, diolelE Alolof] A%
Z A7 EAsHe XML Helgels A3 388 &

next broadcast

Index XML Data Index XML Data |-
Path specification Start Address €nd Address
order 10 16600
order[@num="b392-323"} 10 16000
orderWoustomer_info 25 75
orderWoustomer_infoWname 30 38
orderWeustomer_infoWphane 40 47
orderWoustormer_infoWacids 48 ]
orderWoustomer_infoWclty 50 85
ordertoustomer, infoWzipoade 30 55
orderWoustomer, infoWoredit cerd 56 58
28 3 g9 XML 2EZ A 4y
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3.1 78

B =RdMe 74 FE A2 B 7S A
&8t XML vlolets ~Este §742 9% A4
71¥E olokr]l st itk & s o3 22 A3

£ AHEE
744 1. 2Eddste XML dolgle XML 49 3
B HAE 4o}
714 2. 2E3YE 93 Y& XML 49 g o
gt $3& 7hahA] @olof gk
714 3. 4 AL BE doleld e #2538 A
g ATHEE Frh
R W 7FHe XMLE DOM He g nmgd 2=
& o] o)X (binary) H24o] olg} Tjx=el HFH
o} Q& "WAE FAo XML Hole}s AEYo=z
FEthe omo|tt. gukygog DOM -¥HE Wiy
XML dlolele H2E Ao Hlg) 27174 ulg 7t
e, Fug gl Algo] ARHA BA BAAN
€ uAstA] @48 Aotk F WA 1YL Mg 9
3 AL 98 XML dielglell 3 £& 49 59
tolet WA APe M F% 94 XML BMRY B
A BAEE gl A7IRA golor & gt} E3)
~EQoz dolel AEAl HoletEe] xztog ¥H
of AfHEd, o] 2458 Y] Y JRE 2E
& Abo] F7lsle Hole-Filler 29[12]3 Z& H ol
We HAE F&ax Perh oA e, 4 7
ol e} dojelda M2 oOE 4Fg BoEE 74
&2 odm, ZE dolele] dia) FEY AT 45E =
O|2E giths ulojtk ol FYH FEY ==E4
s S HZ Al 2 FE AREE AT 9y
st} (3, B =FoMe XML toelg Fosks
Ag-zEe] Ao " digk nex st gtk 9
AR A HEe s EohE, Hot dlolelst Cold H
oleto] uUldtd AdalE HIAL ZEF MAL 4A
g £5 7] wWEelth (FF A7 Wl oA 49
al7]2 ghch)
3.2 MoI9| = I AEZ|Of N
Aele) 7z A g Fe Ao Heo)ds ¢
o XML dojgrt 27} nolxm, Ed9) xol7t HY
44 78 Eg Juz FF€ITm SR (o] M
S AYa £ 93 Jgoln, E ¥ee] XML Hl
olefell wizled, st MQ 7o) AMEE & o).

E”LS A% A 7H 419

gee B =AM oAz A XML 2A2A
n=3, H=49] #x¢] ojojc}. 1918 $F29 ==F Root
2 Uggoed 2ds $39 =SES al, a2, a3, 3
A 29 =EES bl, b2, .. 4WA FFY xZES
cl, ¢2, .. 2 AT Utk o] EAo] B EF] Fe|
o ¥de 1Y 49 gk
<Root>
<al>
<bl>
<cl> </fel> <e2> </e2> <c3> </c3>
</b1>
<bh2>
<ed> <fed> <ch> </fch> <cb> </c6>
</b2>
<b3>

</b3>
</al>
<az2>

</a2>
<a3>

</a3>
</Root>

High~Level Oeta (HD)
(Partiaily Replicated Parts)

23 c24c25 26

Low-Level Deta {LD)
{Non-FReglicated Parts)

(a) wiolete] 2-#ld 72

High-Lavel Incex (H)
{Totally Replicated Perts)

22 ¢23 c24c25 c26 <27

(Non-Replicated Parts)
(b) 419 2-ad 7=
3% 4 4 2 oty 2-#d 72
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23004 &g D A PR o] A A HR
o 3 2EF] dnd @t wiAske A9
g, XML doje} 2E@o] REH A9 HRE
& wRBle AT we, A FRe WXL 4%
2e 7S 7+ volel xToit) HE Aso] gakd
2 =FdMe dF FE 4%& M8k 7 #
o, MRS o)) Art FUNEE TF HWIAE At
43k g3, XML dolete] #% HiXE SlsiM=
U5 XML dleojete] ¥HE wix)7} deFolok 7HE 2
Y 49 E#]Z DFS(Depth-First Search) #WyHog 4y
48 A= A8 1A

Root, al, bl, cl, c2, ¢3, b2, c4, c5, cb, b3, c7, c8,
c9, a2, b4, cl0, cll, .., a3, b7, ..

o7le A MQLE 3TEI MG 2EYE] 33
B4 wix|Ele] Bzl olmlx, AA dHolelE 35E &
F e @97 o) 29 al, a2, a3 ==9} dAFnE
the 3 go] Mg WA & 9lg Aeolrh

Index, Root, al, bl, cl, c2, c3, b2, c4, ¢5, c6, b3,
c?, c8, ¢9, Index, a2, b4, cl0, cll, cl2, ., cl8g,
Index, a3, b7, ...

o] AL ale] AL utzE 9o YA Root=tr} &
Aste] HAE RootE EFHEE TS oS Root
= gk wiR|EtAo SHAT, a2e] AeE I2EA &
ole BYF FF9 F k& ilole Ao t=g
€ gvjely, o]gd =EE JFoE AUE B3 HiA
Y A, AJAE Al Az Al 2P Hol, I
d5el Aolg orsith wEtM, MUs AEF AelA
oz T HXZ Ffole MAE Alole] HEe] Y
3HA i x)stedet 3H, ol 13 Fad wet Holge
8o dastA "ok 49 dolA dHelgE F& HlA
3] A9l Wizl FEE FUEA IV o 22
W7} 75 Aotk (4714 Root’, Root’' & Root:=
o A WA, F WA FES Jebdn)

Index, Root, al, bl, cl, ¢c2, c3, b2, c4, cb, cb6, b3,
c7, ¢8, ¢9, Index, Root’, a2, b4, cl0, cli, cl2, ...,
c18, Index, Root”, a3, b7, ...

23004 AHIYE, 2EY oM 49 ARG B
X A17]7] 9131, B =FdA Adste 4A2 XML
dolel Egld Uatd T A @dl(leve)E At
Iy 49} o] 49 hAAY REE 49 #¥(High-
LeveDolgta ®2w, =z B8 (o] h+lolA H7L
Ae) BE-S &9 dd(Low-Level)olgtan 22t A
Qtshe WM E A @l agEe diolet 2 A
Q ARE AAHozr FL& FEAHOZ (totally or
partially) ¥HEA)F]7] gjie] WEHE HE(replicated
parts)2ta EASACE 319 RES WERHA e

O N AE o o

£

(non-replicated parts). (‘h’ gl wel W&o H=7]

AR, o] gg %A A Aol FH Heg

et =R o thaide 473ox dmsdicl)
2Ef 74 He Ad9sr] Ssio, =

(fragment)BE 7N'EE ALS3Th 2EF AollA A3

€ delelEe 49& dolg ZgadEga v, 4

45 A gog Al TPaHEDT FEr} dolE

ZHIREG M ZHaUEE EFE F99 9

of wel 34 il 2 39 =Y ol ZadES)

A TP aHER FEAD
A 1.

+ 319 @ "ol ZaHE(LD: Low-level Data

fragment): XML ®le]e} Eg|o|A Zlo] 'h'o] &A 5}

© 7%t xEE REZ 3 MEEgF dFds o]

Bl =80 94 FHE 2EY 77h (2¥ 4(a)

oAl ofje] RIS F& AAEE P FE

k== A9HY, DFS Wies £33 dx= B3

) ’

29 @ glolgl TP aHE (HD: High-level Data

fragment): 319 #d dlolg} ZaHE HFH=

AS AE 29 dolg =ogc] IFEHE 2EE F

ZE (28 4(a)dA 7hex 2 AME 23 sigdh)

« 319 BE A =T HE (LIT Low-level Index
fragment): Z} LDoll X&s & dojg} ==& ot
A AR, &zt k=9 AE AR A k= F
%8 xE9 T4 B EEHE 2EY #3 (O
A 4A(b)ol|A ofel AR aFgth) 7 ==of o
g A2AeA 9] Y MM AFF vnA B
2ok g@E)

49 @l A9l g aHE (HI: High-level Index
fragment): #'d Zo] h7tA 9] ME Ego] x==
Holel == Uig 42 HHEo] IFEHE 2E
Y Foz I8 Abh)lA AREe] & A 8
i gcia=
I9 4(a)= bl~b9E FAHLZ 3= Y A4H

o] glemz 9719 39 W dolg} ZIHE(LD

1~LD97 EAgth 2z LD st 40 ARE2 74

g 59 wid Al ZyavE A 94 (LII~LI®) &

At 49 #d dHejel zHaWEE 2z LD o=

= ZZ A EXde dolg x=go] €t 4%

HD1~HD9}: £2n, 23 4()dlM 7 Az =9k

o siZgch HDE Alolole AZ9 d¥I ME $8

"ok 9] #w M TaHEE 2¥ Ab)AA 99

& AHgez mEEE FECE, 'h'ZHoly MEEF

o 2= =g i A4A FRE|Th
dA 1. 28 4% rv|&eE HD 2 LD, 183 HI



one (index) one (data)

fragment fragment
¢ 4
le—>| fe—j

2 9% Al M1y 421

HD x: x-th high-level data fragment
HI x: index fragment for HD x
LD x: x~th low-level data fragment
LI x! index {ragment for LD x

LD1HIZILI2

{EH LI HDA

HD2/LD2{HIGLIZHD3 LD3

‘H|4 LI4HD4{ LD4 [HI5|LIS

HOS5|LD5|HI6|LI6IHD6|LDE

jseapeotq
2U0

HI7|LI7|HD7|LD7 [HIB|LIB

Hog| Lo |HigLisjHDg|LOg

1

H1 LI1HD1 LD |HI2ILI2

HD2|LD2 HI3ILI3HD3 LD3

15EopEROIq
1Xau

[e—r———— s
one segment l

Y 5 29 49 XML dolelel ti$t 2EQ A

2 Ll o&3 22 Ugss A9 (976X

s_addr ¥ e_addr& 2E# JolM 43 A3 Blo &

238 "Bt vehde F4 K70 g€ YEgoh)

*HI = {("root”, s_addr, e_addr), ("root/al”, s_addr,
e_addr), ("root/al/bl”, s_addr, e_addr), (“root/al/

b2", s_addr, e_addr), ("root/al/b3”, s_addr, e_
addr), ("root/a2". s_addr, e _addr), . , ("root/a3",
s_addr, e_addr), ..., ("root/a3/b9", s_addr, e_addr) }
LIl = {("e¢l”, s_addr, e_addr), ("c2", s_addr,
e_addr), ("c3”, s_addr, e_addr)}D

«LI2 = {("c4", s_addr, e_addr), ("cd”, s_addr,
e_addr), ("c6”, s_addr, e_addr)}

*HD1 = "<Root> <al> <bl> .. </bl> </al>
</Root>"2)

+HD2 = "<Root> <al> <b2> ... </b2> </al>
</Root>"

cID1 = "<cl> ... <fel> <e2> ... </c2> <c3>
...... </c3>"

fLD2 = "<cd> ... </fcd> <c5> ... </e5> <cb>
...... </c6>"

ZYIHE g2 v4E dolges 2Eger F
Aste He gey 2ok
1. ZHaUES
TR ojd, 49 d zZHadEE 9 Hd

o
]
=
w
oL
%
lo
il
ot
=
of
a2
I
m

lo

1) o9 @2 49 MafEd vEhts 22 AREL T Ag dE A
9] mlAE A8 HHAM ool Ar FRUE 7ER) = el
o] Vel E B 2% “root/al/bl/ci”o|}.

2) A emBelM TaHe 4 R i So] WEEo] vT FIEr)

ZaHEZL wixE o w8 Xk sl
HIZF 909 &t9) @ Z@awEer) sixg wojg
Hr25e] HIj~HI98 EAHYTGS
2. 7+ diolel ZYavE ollw 8T dlolel zaaw
Ed) ti3l Ml ZawES} Mgt
Ao TAINE A W wet 18 48 mEE
XML HoletE 2EYOR A3 Ads 1§ 59 &
o} agdM He A9 @, Le 39 #d8e vel
o, I ]l De deleE vehith g HI, LI,
HD, LD H5% A2UE(segment)Zh 21, XML
dolgt EfldA AIHE Ade 'h' ZHo| wFe A
29} AR ¥ &A= =28 REZ 3= 'H-h's
o]9] MBEZJ] sFsith M ZHAME FAS A
ol Agh A4le] opd TE AaHES AMIE A
& 93 A9 WA o2 ANavEd g 49 A
BE F74eta glo] H HEo| A=l oid MBEF
(448 Zhete Aol AolHeti(ag 6 Fx).
3.3 M9l 9 HiojEt B3
24 228 dolele Wil(bucket)olgt Ee &9
2 Atk o f2329 #o)A(page)dl Y=
AGez dHolel Ag 2 FA9 7RG} gk 74
tlolet 2EY Aol JHE o] AET A$, vlolgt
oA ARE FREE WAL FAsof s, o)F
s B =ZoxMe tLn Ze Y= PRE A}gsto
dlolel WA Al WS Aot
Ae] 2. M ZHIAES sl A wAL o
&7 2o Fd=ez pygn
«boolean BUCKET_TYPE: A<l
HA 42g Yehlle g=

3) zt HIZt 2Ef o] 927} th27) g &o, HI Wl Yehts F4
FE L Aol¥ F Ut
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] ® Root )

h  HO i HI
partially totally
replicated replicated
path subtiee

+

non-replicated
subtree rocted by

S +
b non-teplicated 4
subtree rooted by
a node in depth h

a node In depth h

H-h
\ | @86

HD/LD HI/LI
a9 6 XML E2jold shie) AIREs Yehle dlelg 2 Ae) 99

*boolean START_INDEX: 28¢) ZgIadEE JFAS} olglol] tigt A% piviAlolth B =gdAe Ui&

i

€ A dsA AU wAUA oldAE Yelle = AR #Ho9e s A R TR d9dw
»char ADDRESS[BY) 49} AB(54 ==& Jeh) y113

€ A2 T =59 AF/ER FAF JFHe 3.4 AEQH Hz 4

Hl g B =5A ANE XML AEE AR 7HL A%

sinteger LINK_TO_NEXT_INDEX: & wAleld  3slo] 748 23S Zeolder 4237 9ig
Y e T 49 mAaPEY R WA A9 8 o 20 A8 9Ee AENoR FoiAn,

HAe g F4 4= FEHL @Y =28 Fe FEE /HH¥H "root/

el 3. volgt ZAIAES FI3ke wolek WA #/b4"t "root//” FH ol vl =g BNE 3
FAL g 2o 249 3¢, 99 ==S AYse 3249 APe=s
*boolean BUCKET_TYPE: 42 ®z Z& wejgt A & Yok

HA o2 Jehie g= 2EY FZ #FL g 2o AR 2eE @
+boolean START_DATA:dlolgl ZAHIHEE T4  AHE 722 @A) vAE £49 o8, A Zd2

e 3 AR wEdA ohdAE vehie 4= HEY NS e HAY Aede 2 vz 32
+ char DATA[B]: XML dH¢]e}7t A35 e wigolch B g0l AAT, 2¥A §L Brole A4

y}]
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ALGORITHM XML_Stream_Access
INPUT: a path expression P
OUTPUT: a set of nodes Result
VARIABLES: temp, t

/I Currently, A H! index bucket arrives.

Find the best matched path with P;
Probe to a corresponding L/ fragment;

DATA_DOWNLOAD:
FOR (all target addresses) {

}
}

END_OF_ALGORITHM

lUsing the BUCKET_TYPE field

BEGIN
Set Result empty;
temp <— read the current bucket from the wireless stream;
IF (temp is a data bucket) THEN {
Wait until the next index bucket armves on the air;
1l Using the LINK_ TO_NEXT_INDEX field
GOTO INDEX_PROBE;
} ELSEIF (temp is not a starting index bucket) THEN {
I/l Using the START_INDEX field
Wait until the next index bucket arrives on the air;
1l Using the LINK_TO_NEXT_INDEX field
) GOTO INDEX_PROBE;
INDEX_PROBE:

temp <-- read the current index bucket;
Find the longest path t among the index entries in temp;

Get the address of target data bucket(s);

Probe to the target address;
temp <- read the current bucket;
IF (temp is a data bucket) THEN §_
Result <-- Result + DATA array in temp;
Il '+' denotes "Embedding and Concatenatiorl

a9 7 Adsle AT volER FAHE AE
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XML 48 SA3A 248 & vk 44 BAE A
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+ LD 2 + Remove_Replicated_Data(HD 3) +

9 K82 AM Remove_Replicated_Data()= HD
E AloldlA FEHE BES AASE ol ¢ R
A e XML ZME @9 XML 249 AAd 9
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ALGORITHM Selection_Of_Optimal_h
INPUT: target metric M (or weighted combination of metrics), fan-out N and tree height H
OUTPUT: optimal value of h
VARIABLES: temp, count
BEGIN
Let F be the equation of the target metric (or combination of target equations);
temp = F(n, H,
count = int ( + 1
WHILE (temp > Fn, ooum‘}) DO
temp = F(n, count),
count = count - 1,
END-WHILE
return count;
END_OF_ALGORITHM
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