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- Member parameter info

Mowie MHame
- fitle: string - lastmame: string
-year: imt - firstname: string
- duration: imt

- rating: string

- castlist: MamelList

(1) Add movie

LM BSTO| ALEXIZE XFSte= Fzt7b O|o] EXWSh=X| =eIstCh o7|M &
movie titleO|2t= keyE 0|83t 0|0 Fetst= afS H=Ch O|W recursion A
2 O|8%tCt treeOA FOZl object® 2™ pre-order tree iterator?t BtSHEICE
HEHO| &X| RSHH empty iterator?t BHEHEICH 2|1 O] §EE &dY iterator?t
current positionO|A{ Etetst dataE 7HX| 1L %Eﬂ% gtolgte 20 Aztol EXf of
2 E HOISiELLO|I Queue AFEFZEZE AFEEICEH) d2|D AFEX7E Este =
G2t7t EXWSHK| LE=CHH Binary Search TreeO|| recur5|on° AHESHA MovieSEE
XA =t

* O7|M AFEElE= Queuet nodes2 T=AMOZE 7HX|D QUSM, iteratorOf CHSt
current node= queuel| frontOl IXISCE Queue?t emptyXEHZIH O|= iterator
Of data’t S{=S 2|0[otC}

AH2 &l XFE X Binary Search Tree, List(Hi$ Ol& X&), Queue

(2) Delete movie

SM BSTO| ALEXZF MEStE= F2t7t O|0] EXSt=X| =Qlgttt. 07| M=
movie titleO|2t= keyE 0|83t 0|0 Fetdt= 442 H=Ch Ol = recursion?
40| O|&EICt tree®iM FO{ZT objectE 2™ pre-order tree iterator?} Ptk
1, #X| ZSIH empty iterator?t HtetEICH 2[00 O] MEE 7K1 iterator?}
current positionO|A| Btetel dataE 7HA| D UK 2olgtez=N Fatol EXf o F
£ =osiEnh (Ol Queue AFRTEIE AR EICL) A2| F37) EXfSHCHH BST
O A elementE recursiveStA X|AHBHZELE.

= A& XtEFZE: Binary Search Tree, List(Hi$ Ol M), Queue
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(3) Add cast

O|#0l= movie2| title keyE O[83t0] BSTO|A ZHAMZ ZIEs{FECL OREIIX 2
ZM AL pre-order tree iterator?t BHeREICH 2|10 iteratord| data”?b RUCHH
castlistOf AMEX7} Y&SEAXL St= HYR2| nameO| circular doublye linked listO
[qEX| HASICE QUCHH names &SI, &Y ZH T liste sortedMENZ 7 X &
OfOF BtLC},
= AL El XIEFZE: Binary Search Tree, Sorted Doubly Linked list, Queue

(4) Delete cast

OFEEZERI 2 moviell title keyE O|&35t0| BSTO|A HMZ ZIMsiF=Cl A ZAqt
pre-order tree iterator?} BFEHEICE 2|10 iteratorOfl data”?t EXHBHCHH castlistO
MHSEAX} St= HiR2| nameO| EMSt=X|= 2QISiFLE Of HA| EX{gto] =l
L[ listOM cast nameS M AT, sorted order?t FX|ECt.

AM&E XFEFZE: Binary Search Tree, Sorted Doubly Linked list, Queue

(5) Find movie

moviel| title keyE O[30 BSTOA ZHMZ ZFIM|ZTCE HAA At pre-order
tree iterator?} YtetEICH 12|10 jteratorOf dataZt RUCHH traverseE treel| current
noded| A= dataE PtetiFCH 2|30 Of FEIE AFEAIE Yo HEeE 22X
H| W otCt,

AHEEl XFE X Binary Search Tree, Sorted Doubly Linked list, Queue

(6) Find movie actor

MZL in-order iteratorS Md35t1, O|2ZM rootZEEl in-order tree iterator?t
HEetEICE iterator?t dataE ZFA| QUCHH listO| AFEXLZF Z0XF Stz H|R Q|
nameO| EX|St=X| =Qlstct 2|1 listd]| H{2R2| namek: ZMBHCHH I movie
off cist MYYEE EHIECE d2|2 countH|0 12 CSHECE O|2M 02 A

ot G3lE X Xot BR, 10|42 Mol F3E X2 4= mrtg = ok
= A& X2 FZE: Binary Search Tree, Sorted Doubly Linked list, Queue

(7) Find movie rating

MEZ& in-order iteratorE 4’435}, O|2ZM root2FE in-order tree iteratorZ}
HESHEICE iterator/t dataE 7HA|2 QUCHH O[O0 CHTE rating= EtetEr=Ch d2[1
A7t Y=t ratingzi ot HlwSHo] ZCHH O movield LS BHEEE =l
Cf d2|2 countf==0 12 CSiELCE M2tAM 02 Hgtst HatE #X| 23t &4
S 10|AtS MBS WBE K2 AT} =0}

=

= AFEEl XIEFZE: Binary Search Tree, Sorted Doubly Linked list, Queue
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(8) Find movie year
MZ& in-order iteratorE 24dst10, O|ZM rootE2FEE in-order tree iterator?f

HESHEICE iterator?t dataE 7HA|D RUCHH O[O CHDE years HheHEE=Ch O2[10 A}
SX7F LHDE yeargfdt H|WSH0] ZCHH 1 movied| CHSE MXEEE EH|ELL
2|2 countH=0| 18 GiELCE Mt 02 Heeh F2E X xot 42, 10]
o2 gt FlE &2 dR7t #ot

= AL El XIEFZE: Binary Search Tree, Sorted Doubly Linked list, Queue

(9) Find movie period

MZ& in-order iteratorE 485t O|2ZM rootZ2FEl in-order tree iterator?t
HSLEICE iterator?b dataE ZHA|D QUCHH O[O CHBE year2 Hteth=Ch O{7|A &=
AN-EXLZL & 19| year(yearl, year2)Of I3H of YEE YUHSHA =0, year12 izt
22 year?| ZELCH AL 21, year2e= yearQ| ¢fELCH AL ZE &
L EE0| O|FOoTICt 2|11 80| &=

r@
I'lE
= rio M

_7E?i OlA= countH==0 12 C{S{ELCt
O|2M 02 XNgtor AotE AX| Zot 42, 10|42 Mash FatE &2 G422

Zt5E A
=2 T
= AM2El X2 ZX: Binary Search Tree, Sorted Doubly Linked list, Queue

(10) print movies order
in-order iteratorE Sdll Binary Search TreeOf QU&= datal| =XHoZ FIZ5I0]
S EC)

AM2 =l XFE X Binary Search Tree, Queue
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title Titanic
1
year 1997
duration 194
2 rating G
cast Leonardo DiCaprio, Kate Winslet
) 3ldiots
title
year 2009
duration 141
rating G
Aamir Khan, Kareena Kapoor,
cast ,
5 Sharman Joshi
title TheMazeRunner
year 2009
duration 113
rating G
Dylan O'Brien, KiHong Lee,
cast .
Kaya Scodelario




1) Add movie

ex) G, PG, PG-13, R, NC-17, NR

> YL 0152 Y2y Mo, T X Yol b
YOIECH 1 g F740l HOIR 00T Hj2o| 05
UOE 32 YN A FO| Bl 0|22 MWT

_|

=] [
A gg = s Ao|Lh.

& Diwprogram fileWVisual Studio 2017WProjectsiMovieDatabaseApplication_Bi
10, Print movies in o

nner

‘10. Print movies in order'’E &of A &E F2I0f Lzt F2E /2t LY O/LY
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> Database0f F=2t7t StLt XEHE[0] US FR0= delete?t =7HSILLE MHEfA

F 7 O] Fotlt MEYE|0 US M 'Delete movie'E HHA[FHFOF SHCf

> Gt Lo 2F O HiR7F MEEI0 US 8, =St AHMEiF7] sk
‘Delete cast name from movie'® Soll AH|SIDX o= I3t LHo| 2 E cast

= o
HEE deletedl|= Z 'Delete movie'sS MHA|F{FH EICH

n ords

unner

<Before>

'10. Print movies in orderE E3df
Ct.



> LZF F7tstaxt ke o Fo| dsiHie O|ES YETHt ¢HyOo7| WZ0f
<A+ 4= BlO| H=Z = T2 O|§= YHSICL

<Before> <After>

The Maze Runner2hs M 29| Ul w0 $+Eo| L7} addEASO2 & + 9
=



4) Delete cast

194

rating:

o A

Winslet

<Before>

Titanic'O|2t= S0 Li7h Hot BiR2| 0|0 delete=|AZS &ele + ULk



<HEE|OfUE RE HIRO| 0|2E Deletedt Zu}>

5) Find movie

> Bet MF2 string typeLZ HOIR27| W0, #1 2 Fzto| MIS ZH

27| glo] Y=Lt



6) Find movie actor
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7) Find movie rating

i1 i 0OR :
ratinal G
i

AKX ot Fotol S5 YH
|- 2t

G, PG, PG-13, R, NC-17, NR
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8) Find movie year

E P PV P LRY P ERt P pU PR PRt LpY R EpY Lt B TR PR PRt EpT Lt LRt U Py PRt PR R ERL BT PR Pt 1

Oy actor name

Y per iod
Frint movies In order
Exit

PR
NLUIMDE T

¥ g mos
He | ":]|': T

Info *xsxs

TT46an | C




(9) Find movie period

71zt ol ZHSE FE HotF7| W20, FHe| intdtS YHSHECL.
Q! first yearS 2015, second yearS 20192 st 2015EH0A 20194
Atolof 7iEet F=tE HOFELE(015E, 2019 28
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N <=22223
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10) print movies order

> inputZt 22 105 FP DatabaseUiof MYl 2= F=tof| et L7t oHHO
SHECL



C. M8 A 7Hde LHE

1) 2d Al EHF

7hH Add movie

Fnte;
EHtEI

|2t Z0| 'Enter the cast name list: "CF20| HIE cast name2 YT 'Movie
was successfully added'2t= 20| &HECH T12{Lt ‘Movie Info'0l= Movie cast
o

of tiet §27t OFF AT =0l g 4 At o] EMle RE=RS S o

zQ T
][o]
mjo
fot
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LH Add movie

Debug Error!

r#Debug#MovieDatabaseApp on_BinarySearch_ma

abort]) has been called

(Press Retry to debug the application

tite Y Al E[Q] MT|E SIH (et ZO| Error7t YMES =Holg &= UCH Hi P
0|29 Z2 Name type2Z O|RO{X QU0 first nameDt last name &5, T THO{E
= R EE
HA H==

PEg = QUCE 2Lt titleQ| B2 string typeO|”7| {20 =R A7
FoF A glo] A™HECE

CH Delete movie
Ot2ff= ‘titanic'O|2t A|=2| Bzt SHLIEE K& E HEHO|AM Delete movieE AHAA|

71 Z1tolLt,

0




o2l HE|= X Ee

He|=x] Z2 oL throwE: 97| Y~ bt
_Right_data®|(7h) nullptrS&LICH

bojel 28

Delete movieA| DatabaseOl XZ&E movieZt StLIQI AL 22t =
g = QUC} [M2tA Delete movies T 7H O|&9| A7t MZEEl AEHOA HIMA|
7% OF i},

2) Code?t error 7iM
T2HMENME 02 7HX| keydf M2} H3HE #OLFE 'Find movie'7| 52 HSot
(o]

=
Ct. O|et £&HI0] A=A gl Eh2[Fn 2T E1n2|ES B W LUACEH

- find_movies_of

moviedb.cpp



iter.get_dat:

DataManage.cpp
AlM B GAolE 5 keyS 7HAIT findeh H3f0) CfSH HEE List<Movie>
type2| =0 HSIAX YL J2|0 =0 FEdts RE FLE List<Movie>

type2| resultH==0f &St = O[F List<Movie> type2| LO|2f= H==0f &S0
ZEo|F=10Xt SHELCE
node+ [get_nextl ) { return link_next: |
o 217t Mol dA| =

HE|HE] ZL2 H27t throws: 27 M4 A 280l
thisCl(7h D\fLCLCLCL“ & I_]!‘_t

b o2l 2

J2jLt ol Aoz findE —_rL°40P % = 2t &2 errorZb SHZAEIX] QA/ULCE
ClEHZ Z1t List<Movie> typel| EH==0] msertOF._ S 2t
[AALE O|0f List<Movie> typeH 0] insert& }X| XTI findE & &= UAEE M
ER 2NeE52 H2Y J7sS FAHNER/UL



ie, string> iter = mov

t_member {rame))

turn count;

DataManage.cpp

o] &na|Eol ZL M, 'DataManage.cpp’ M= EH keyl| Hetsts Aot
find® MOMCE int typel| countd| +1& SHELCE 2[2 O[HH0|= errorZdS 22
Xt findEl Fotof CHoh FEE insert8lO] HIEZ EHs|FE ZEE 3 -1
2|2 findE F27t Y2B 0, A2H 10[4 2| gf0] HtehzICt,

Hvoid find_mo

s fame

ctor: " << pame <<

Find_mo of (name) == )

[:j[:]IJt P “H':' < 'I:,:|| Jrlij t:"j. " e R—

'moviedb.cpp'®I A= find_moives_of(name) 2012 if20| EO{FRACL O|Wf return



240l o(findEl ¥3I2)0|H "No movies found by actor.."2t= 2&0| E3E A
0|1, returngtO| OECt 3™ find_movies_of(name)&ts=7t M3ME|0| find7t O|F O &
forCH 1 Y3tof| Cist ME 71 == =IC

Ot2fet 0| rating, year, periodE S8l F3E findSt= e+ 2t 22 Lz
Z2 EE 438z g = JUQULCL

- find_movies_rating
7h AN RE

Elve

<< "Enter the m
ating:
Flndlnu e rated: " << rating << end|

" << rating << end|.

<< rating << endl;

string® iter = movie_bst.get_in_orde




L ing (L

Tine

string=

) .get_ratingl) =

find_movies_year
7h AgMael 2E




> "Enter the mos

"Finding movies ma
Jind.m

cout << "No m Tound




find_movies_period
7h Az Mol 3




D. A2 =

- class

1) "cdlist_node.h"
: O] IbY2 class cdlist_nodel| MAZ ZEetotCt d2[10 O wo =HEE Xtz

==
2ot et+E=2 class List_lterator, class List, class queueO|A Z&EICT

(1) class cdlist_node

O| class& circular-doubly linked list2] nodeE LtEFHCE EEDF Sorted circular
doubly linked listE Foiet gtz oSt QUCE Ol nodew= MFZ=7 Of2HO0j| A
HYEAL AHEH olzM £F =M7t XL

template parameter Item2 nodeOl XMZE object| typeOlCt. Z Item?| &CHA
ol =ME ZHYI| S noded| MEE objectl| type relational comparison
operatorE QHZLEDt o2 JHFBHC}

2) "Name.h"
. O] IY2 name data typel| MRS ZEFSICH
O] mo| L& class Namelist, class DataManagerOf| Al &8 =IC}

3) "List.n" - #inlcude "cdlist_node.h"
- 0] O List container class® CH3t interface MPYE ZEtst QUCH O] Liste=



Circular Doubly Linked List toolkitdl ZtHE FEZE AFESHO Sorted Circular
Doubly Linked List2 34 &IC},
O mof &8E XEFXL} B+E2 class Name, class NamelListOf A &8 EIC}

(1) class List_lterator

class List_lterator= List container classOl CH®t external iteratorE T+ otCL Of
iterator= 2|AEQ| CHE L ES0| CH3H access, traverse® M AFEEICE

ltem type HE Z|2E0 XMEE element=2| type= LtEHHCE

(2) class List
O|= Sorted Circular Doubly Linked List2 T+ & List container classO|Ct. Item
type parameter= E|AE0 XY E elementS2| types LIEHHCE

4) "NamelList.h" - #inlcude "Name.h", #inlcude "List.h"

- 0] IO = list of namesO| &3t interface MQ0| ZEE|O{Q2D, nameS A%
St7| 218l Sorted Doubly Linked List class container?t AtZ=ICtH

O] mof 2= XZFEL} &+E2 class Movie, class DataManagerOf Al &-&
EIC}

(1) class NamelList

O| class= name?l| Sorted ListE T25H7[?I] A& EICE namel| M= fISHA
£ Sorted Doubly Linked List class container?t A& EICEH

O| class= default constructor?t Linked list0l CHSH destructorE 2HIEH Z &3}
1, 0] B% Listti2| elementE AtX|SHOF S22 destructor?t & X| UE=C

5) "Movie.h" - #include "NmaelList.h"

O] oYL class Movied|Al T E|= movie data type2| interfaced 10| ZEEHg|Of
ALt O] T &8El X2 AxQt &+E2 class DataManagerOij Al &8 EICH

(1) class Movie

O| class= movie data typeg THot=0 AMEEl= classO|L.

default destructor?t 2t data member2| destructors SHIZH ZESI,

orr}

LS T

6) "queue.h” - #inlcude "cdlist_node.h"

o

O] mIY2 queue container classE %t interface?| M2 ZEBICL O] class=
circular linked list toolkite 2 A& ECE 2Lt 7/ XWI: circulark, sorted HEfTE



OtL|Ct O] mo =HEE= XE2F=EQ e+=2 class BST_Inorder_lterator, class
DataManagerOi|A| 28 EIC}

(1) class queue

queue class containerO|Ct. O| class& queue data structureE THBICE Item
Type parameter= queuel| XMZE H|O[H EtRS LIEHHCE

7) "BinarySearchTree.h" - #inlcude "queue.h"
O] L2 Binary Search Tree(BST)E ?I%t interface

FQ
mjo
Hl
0ot
ot
i

(1) class BST inorder_iterator

Binary Search Tree In-order lIterator class= binary search tree2| inorder tree
traversalS 57|25 AL EICE BSTDatat search treed| XZE|E= dataS LtEL
MOk 2|10 DataKey type parameter= tree0l XZE object?| keyE LIEHHLCE

Root
2 .
A
1 3
B - C
= £ NG e
Left Subtree Right Subtree

<Inorder Traversal>
(2) class BST_preorder_iterator
Binary Search Tree Pre-order Iterator class= binary search tree2| preorder tree
traversal2 $&st=0 ALEEICt BSTDatat= search treeOf XZE dataE LIEHHCE
DataKey type parameter= treeO M E object®| keyE LtEHHCE



Root

Vo
| A )
2 3
| B | &)
1 1 \
2l T 2 3O/
Left Subtree Right Subtree

<preorder traversal>

(3) class BinarySearchTree

Binary Search Tree classO|C}. O]7|A BSTDatat= search treeOf XZE dataE Lt
EFHCE 12|10 DataKey type parametert treeOf K& & object®| keyE LEHHLE,

- 222 CHo[0 O™ (pngWt s HESHIS L)




- MAES Atgfx MEIIE

1) CHR= Aol &Y, APM IfE2 o A Q7

= IR & A& T Queues 7t HX S02 0| 7IEHA L7k FIFOL| TiH
2 7tEICE

Liste & K A0z =M7F 7FX|Zl= sorteddE{S| T{EE ZHTICE

TreeQ| A2, recursivedtH traverseStH &2 I AK|7F ZIZHEICEH

1-1) 2|2E, A F 5 FOAM o= AS AL}
o ZZME LHO|M AtEE KRR EZE 2|AE, AR F FOAM TEXH st}
Queue”t AHEZ[ AL

2) AHE5tH = AtETEe oY, AN, dM T o= Ao 28X 0l0

= Doubly Linked List= AMECH= & R AFH Alof| |e[et At=+ZR0|Ct
MovieQ| TH|EQl HE(ex) Add movie)E #2|& M= BSTE AHESIRACE 2Lt
=3 9 AH7F BIHELH O|RO{XMOF St= A2(ex) Add cast name)dl= Sorted
Linked ListE Z-&5tRALCt

3 ZEMEC| BFS SHO SFAIAANTL BHSA 2a) e HHol 2y
oIzt 0f7|0f MEt RBAEE ALBSH=T}?

= EXO| 34

'Movie Database Management Service'2 {I0ME= AHAZMX GIO[E Q| & Yuf é,*xﬂ
7 HIEHSHA Ydst=s sX el ehdo|nt w2t 0fof Hetst Linked list AARTEE
ALESIQICH E| ZZMEN A Add cast name, delete cast namell Z2 7| :rl
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Movie Database Webpage

1. Add movie 2 Delete movie 3. Add cast name to movie 4. Delete cast name from maovie 5. Find mavie 6. Find movies by actor name

7. Find mavies by rating 8. Find movies by year 9. Find movies by time period 10. Print movies in ordar

Enter the movie title:

Enter the movie year | |

Enter the movie duration
Enter the movie title rating ‘
Enter the cast name list
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