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Pratt $1 J. Bishop A% {§FF 5 7F 1L #5332 #1 i (Loop Control Flow) , fE¥FF &4+
& (Loop Control Computation) #{E# & (Loop Body)3 TOME. A EFHRB TITET
AR A RS R ENENR B RS WAIELR (Template).

B. Liskov fit J. Guttag §9 & L& 2 RE FRRKLHBFRIHES P AHAERFTE
WM EATAPUFEMAE RN R ETERIRER TR HE. £CLU ES
H R REF A U — MESORER.

D.Lamb & XX REFR— MR, XMERAFEP IR E - A5 HERENE
— T R T X R Bk R

G. Booch A4 : i RE TR MBS IH I SR B AR TR NBRIE. A FaER
H F(Active Tterator) FI ¥ 5h L E F (Passive lterator}iX 2 FER.

J. Beidler 3% RE FHITERAMNHRT ™, fik R Booch R EFHEXARFT
GRS F(Constructor ) I #E F (Selector) W B—MB FREAZ 45, i
EERBEFER— I BN RN E RSN ETXHEEEWTUNRAERE FNERR
F- SR TE R AR “Ada 95 JFERD - eh, 4R D) Booch 39 E 3R B FRED
R F RS AE R L.

REEAZRNUEXAFEARMSIHGRITEERTRREL 2 EENEEERE
TR T AR A R

GEEELREMERETFHE LRI RTMERAEREFHEERANRES
XU B 2 i 5 0 4 il B A S0 SE IR B B, 4R R 1R 3R R P Y WY SR AR ) R (AR
HEBEBRMNFPENTEN R TUERT BB RE YR AR RNER T H#T H
Bt I IR B 2 A ) PO BB A5 4.

AERBX—BiR, RS HERETF—FHNE—E X

EX L1 ERETFEAVEASFERRGREFEHETEMTEN —MEBRY
A, K SRE e LR RS | R & KB 2R WM& R BIERE B SRR
P T Sh R RS A R R R

RATTLAH Ada XFAEBEHENHMES THERE T THR—MEEHEEL
B any_type IR E FH) KA

& any _type A& HHE KA D& ¢ REAELRA any -type [—TAFR. AT LA Ada £
B EE X — M HMSRBHE KA iterator IN1F -

Package any _type_iterasor is
Type iterator is limited private;
procedure initialize (The_iterator; in out iterator:the_type; in any_type);
procedure get_next {The_iterator; in out iterator);
function value_of (The..iterator: in iterator) return itemsy
function is_done (The_iterator: in iterator) return Boolean;
Private

end any_type_iterator;

Hepf 12 initialize I FEREERE FRER  WRER, I W ETRARIIBTE
BT 3 get—next WERRKERBE T B9 F— DUk BB value_of K{ER ¢ Ky
BINE TR YATTE B is_done WENK. RFERRFCLUN T« FHER
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AR AR . |

IR ARG el SR R R R R P T R R R A, AR A BT 7T U AU AR
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HTHEMEAE T, mAARBEUE T initialize, get _next,value  of ,is_done 2§ 4 F#p{E,
eI X R EIEF R ORY. BRI HBS — MEREFER RITHIHE
REFHH r BT B Booch iy 3h20E T (Active Tterator )R LA

WA BLA 1 M RERE ER 4 A ERAE, X R R BR S A Tterator P LA ZENREF
iterator FIEEANIRAE iterate AT H] LU Ada pOFEFF R TN FR2E A A HERR LU 7.

Generic

with procedure process(G{EF £,
Package any_type_iterator is

type iterator i5 limited private;

procedure iterate {(z:in any.type, {;in out iterator);
Private

end any_type—iterator;
Package body any-_ type_iterator is
Procedure iterate (#:in any_iype, :in out iterator) is
begin
ie=r I TEBERSNL

while not (i =nuil) loop

process (HRBES):
end loops
end iterate;
end any_type_iterator;

H A2/ 318 Process H B EFEHEH. T LIE LA RS LRI visit FRBLREITR
process. ;18 visit AERIARUTNA t PETERFRAULAUIERGE Tt FELTRMG &
X ETTERENAE BRI EHFERBEF AERRERET. EXEMARFER visit
R, Bl LARZSH any type &2 T U, M FE AR E X 3 AR visit 1R IR R X
T B SR R R L RO LT R B IR 55 ki [ 7T S AR AR B R ) Ak R

1FER A AT R R E F S FI T BE . B 50 Booch BT#8 #8302 B -F (Passive itera-
tor) FESTRE_EAE L, AR X AE S E A RKGRE.
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BAEGERERE EERR. EEm AR EHE S IARKEGEF R L, FER
IR Ada BEENBATHATHERMBIES. AL EE, RITE#S) A Gries 7EX#
g R EHE R R R R T,
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Hoare {REHEF M & PoUE T T FEHRL
2.2 AXFEMAENRE
HEFTHEGHA set, %i‘ﬁ?%iﬁkﬁmiﬂ&»J)HﬁﬁA?}Sﬂ’_EEE*Bﬁ M j
ﬁﬁﬂﬁiﬁﬁlﬁ‘iﬁ%ﬁ&ﬁﬁ&ﬁﬁ# SRILERE T HR.
b [ == - r = *ll SE UL Partition(b,i, j, p) EXITIEERM H A+ /]
o SRR | 85 B Hoks | BB AT RN EEFAT
B2 BREE1IARE HEN B3 BTG TENE

HETF =
TE LRI elem_of () R/ MEE s PRB— L FK; 2HF — " U R HETESH
ENMHBH " RR AR AEZEE b HEEAMASE ERER T R b array
0..n—1) of baserype, H Py basetype A RFHEFF R A UK AR, 7 BIR S B b A #E 3k
SR G I B RER .
2.3 MgEEERF
2T P L8 Hoare HREHEF H L] A dijkstra B DM SiEF R T -

S15et3iyf, peinteger,

s:={0n—1);

do s —
Gy jleelem_of (s); s:=s5— i ,j)3
if j—i<l2 = %f oli» JIEEBHEE
O j—i>=2 > Partition(b.i j.p)s

si=sUlvp—1),(p+1,5);

fi

od

2.4 MREXAXSCRAFIELET)

FTHRLEAMBARET, KPEARSRBURN RSP HE TR IR (FERER
BRHATUHE -TSHETERETHORFUER LRAMREF. FEERA TERET
B AR RIRES. UTRETHAFRERWES LR EHAARE T RS S
HX BB T LR LR TR

type items is array(positive range<Z>>) of elem;
type set{the_size.positive) is
record
the_back ;natural , =0
the_items;items (1. . the_size);
end record;
type iterator is new natural;

HApfelem B RR, R LG XEMNRE. ERAPFER—ITZXH RPE1 1M IR
RTEBEABWLTE TR, 82 A TEETRABRRTE T

WRABETHESRELSES AP REREM XN LRE 1, A, ZHBUH T 950
ERE FRRIELE.
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PR A R REEPRRE
7 procedure initialize (s :in out setythe_iterator:in out iterator)s
u elem_of(s) . . . .
3 function elem_of(the_iterator;in iteratorsthe _set:in set)return elem;
) 0 procedure get_next(the iterator:in out iterator),

5= . . ) . .

1E function is. empty (the_iterator ;in out iterator);
= 81 —s2 function *— "(s1:in setys2;in set) return set;
;*'; s1lUs2 function “+4 " (s]:in set;82;in set) reiurn set;

FIF set BFA, EARBREEEF B LT MO F R
procedure absort (k:in integer;b:in out data) is
the_iterator:iterator,
begin
initialize (s, the_iterator);
while not is_empty(the _iterator) loop
i;=elem_of(the_iterator). h;
j:=elem_ of (the _iteratar). t;
s:—s—elem-of{the_iterator;
get—next(the_iterator’;
if j=~i<2 then sort{(b{i},b{j));
else
partition(i,j.point,b) ¢
end ify
if point—i>>0 then
element. h: =i
element. t; =point—1;
sy =s-+element;
end ifs
if j—point—1>>0 then
element. h; =point—+1;
element. t: =j
5: =% element,
end if;
end loop;
end absort;

2.5 MEERLIMES CRALMERNT

RAVE T A REE R LABR S AWERSHRERERE T BRERE TSR R
REBENES TP RERIERBRR WE 2.

KA RTFHERKEEAWT

type node is
tecord
the_elem:elem;
nextiterator;
end record;
type set is access node;
type iterator is access nodej
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s={}
elem_of(s)
s]1—s2
s1l)s2

function is..empty {s:in set)

return boolean;
function elem_of (s :in set) return elem;
function “—"(s]:in set;s2;in set)return set;
function “+4-” (s]:in set;s2;in set)

return set;

gEneric

TRBHF NN | TS

type iterator is limited private;

with procedure process(the_elem:in out
elem;i:in out iterator);
procedure iterate(s:in seti;in out iterator)

FlFEs clem R BEE, RRBEATEWRA. EXHEMRE 4. KhE ]
PRERFERBELTRMIEH F 2 MU RRrIEREEARME. BREFZR R

BEFRTCR M TEEE. LR iterate W XN+

procedure iterate(s :in setsi;in out iterator} is
x:elem;
begin.
i =s,
while not is_empty (i) loop
x:=elem_of(i};
process{x,i);
1: =i nexty
end loops

end iterate;

Hop process (z,1) B— AN RBEBRBE A LIE L — KRR deal ¥ process,deal 3§

BB — RS RN LR,
procedure deal{the_elem:in out sortsegss:in out iterator) is
hegin
i; =the_elem. from;
j: =the_elem. to;
s;=s—the_elem;
if j—1<22 then sort{b(i},B{)),
else :
partition(b,1,],p);
if i<Zp then
e, from:=ije.to: =p—1is: =s+tey
end if;
if p<j then
e.from:=p-+1lse.to;=jis5:=s+e;
end if;
end ifs

end deal;

Hp 257 sortseg Fm _JLA, AU
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type sortseg is
record
from:integer;
to:integer;

end record;

BHE STRT R R HEF R E W LU R I T
procedure sortall is new tterate{deal}:

x0. from, =0y
x0.to:=n—1;
s0; =s0+x{,
sortall{s0.i0};

end absort

&R Ada By PEA], ] UG E) 4 P A R 28 8 0 BOR K HEF B T
BB R0 EREERT R E XROI3~ 15 1R 45t B ARBATIER R TR,
X E AR :
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RAT —MEHEREFHES BMBR THURRBEFREREAEFRHES. HBX
L1~ 9] hm R IBEREFHSIR AT — 0. WREELIHT Pratt 7 Bishop
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i Guttag BB RO RIWERBTEARNE P VRR S RERERNE P
EMBRE T XMEWNREFR XL Lamb Fr&H M. ZXRHM S EERBEFMERE
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g RALER LRE AEE TR STIBERMAET Ade BT E BS4EHPIR.
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ITERATORS AND ITS APPLICATION
IN REUSABLE SOFTWARE STUDY

XUE Jinyun WU Yunfeng WAN Jianyi

{Computer Software Institute Jiangzi Normal University Nanchang 330027)

Abstract Iterators act on a very important role in the abstraction of leop control
mechanism and research on reusable software. Tts research history is over ten years.
However until now there is no precise and unified definition about it yet, which affects one
t(; understand its meaning heavily and hinder its widespread application. Based on
analyzing and studying the limitations of a variety of concepts of iterators in this paper,
the authors define iterator as a abstract data type inside a combined data type and obtain a
universal iterator pattern, then present the concepts and patterns of separate iterators and
integrated iterators. Finaily they illustrate its roles and usage by examples.

Key words Iterator, abstract data type, reusable software, loop mechanism, soft ware

development.
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