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M3nckBaHusa KbM KypcoBaTta 3aga4a (npoekTa)

[a ce pa3paboTn copTyepHO NpUNoxeHne c n3non3saHe Ha 06eKTHO-OPUEHTMPAH e3NK 3a
nporpamupaHe (Java Standard Edition, C++, C#, MNManTbH unu gpyr), peanusnpailo KOHKPETHO
3afaHue oT cnegsawmTe No-4ony Mnv NogobHo, Npu cnasBaHe Ha CnegHUTe U3NCKBaHMUS:
1) 3agbmkuTenHu:
a. [v3anHbT Ha NpunoXeHneTo aa mnanonasa noHe 5 GoF wabnoHa 3a
npoekTnpaHe
b. Ot Bcska egHa rpyna (cb3gaBalum, CTPYKTYPHU U NOBEOEHYECKN WabnoHn) ga
“ma noHe efuH U3nonssaH WabnoH
c. WManonseaHuTe WwabnoHn aa ca cBbp3aHy No NoAXoAsLLY HAa4YMH KaTo CTPYKTypa
1 nosegeHune
2) OnumoHanHu:
a. lNpunoxeHneTo fa nonssa NEPCUCTEHTEH MOAEN Ha JaHHUTe, peanuanpaH
nocpeacTBOM €4nH OT HAYMHUTE»
i. penauuoHHa 6a3a gaHHW (3a NpegnoYMTaHe OT BrpadeH TuM, KaTo Hanp.
HyperSonic SQL nnn nogo6Ha) ¢ goctbn npe3 JDBC;
ii. nsnonssaHe Ha XML cbannose nnu XML-6a3npaHa 6a3sa gaHHK
iii. cepnanusauusa un gecepuanusaums Ha NepPCUCTEHTHMN 06EKTH
b. MNpunoxeHneto ga uma nogxoasiy rpacdunyveH nHTepdenc
MpunoxeHueTo aa 6bae peannanpaHo KaTo MHOrOHMLLKOBO (multu-threads)
[a nosBongaBa oTaanevyeHo agMuMHucTpupaHe (npes Java sockets nnun RMI),
KaToO agMMHUCTPMPAHETO Aa cTaBa npe3 KOH30s1eH nnu rpadmndeH nutepdenc m
Aa No3BonsiBa Han-MankoTo:
i. MpoBepka Ha NnapamMeTpu Ha CbCTOSTHMETO Ha OTAAaNe4YeHoTo
npunoxexHve
ii. 3agaBaHe Ha naysa Ha paboTaTa Ha OTAaneyYeHoTo NPUNoXeHe
iii. NpogbmkaBaHe Ha paboTa cneg naysa
iv. CnupaHe Ha oTAaneyeHoTo NPUNoOXeHne

Lo

MpunoxeHneTo ga ce AokymeHTupa (B 06em noHe oT 5-6 CTp., Ha GBArapCkn UK aHIANINCKN
e3uK), ¢ usnonaeaHe Ha UML gmnarpamu (guarpamm Ha KrnacoBeTe, Ha Ae/HOCTUTe, Ha
nocnegoBaTenHoOCTTa U Ha CbCTOSHNETO). 3a 3alumMTaTa Ha NpoekTa Aa ce NoMUcnn 3a



anTepHaTuBHU peleHnAa U 3a TeXHUTe npeanmcTea U HegocTaTbuUn CnpAaMo npeanoXXeHoTo
peweHne Ha 3agavarta.

3a06.:
e 3aJaunTe npeaBwxaaT paspaboTka Ha NPOEKT OT eanH CTyAEeHT CaMOCTOATENHO
e 3agaunTe Morat Aa 6bAaT ¢ y4acTMeTo Ha ABama Unu Tpuma cTyaeHTU (CbOTBETHO 3a
No-rofieMm NPOEKTU U C NOBEYE MU3MNON3BaHU LWABMOHN)

NMpumepHN Temun 3a 3agaumn

1. YnpaBneHue Ha knueHTn (Customer Management)
3a marnka Tbproecka hypma ¢ HAKoNKo oguca, cebp3anu ¢ JIAH nomexay cu, oa ce
pa3paboTn NpOTOTMN Ha OECKTON NpUNoXeHne 3a BbBeXAaHe, CbxpaHeHue n obpaboTka Ha
NMHPOpMaLMs 3a KNUEHTUTE CU (BCEKM €AVH KINEHT NpuHaanexun KkbM AafeH rpyna) u
npoaykTuTe/ycnyrute, KOMTO ca UM NpoAafdeHu, B LeHTpanuavpaHa 6a3a gaHHu. Beeku
TbProBeL, UMa akayHT B cUCTeMaTa, a AafeH KIMEHT ce MeHaxupa OT eauH Tbproeely,.
TbproBCKUAT OMPEKTOP UMa HYXXAa Aa MOXe Aa criean HenpeKbCHaToO cTaTyca Ha TbproBuuTe
cn (KOW e OHITalH 1 KON He €) N TeExHUTe Npodaxoun. Bcekn Tbproeey, o6ade Moxe ga
ynpaBnsiBa caMmo cBouTe npoaaxom (T.e. 3a cBouTe KnmeHTun). [TbpBOHaYanHo Ton Moxe aa
permcTpupa KnueHT, U nocne Aa peructpupa Kakeo, Kora, KOrKo M Kak (Hanp. uma nv oTCTbhka
B LieHaTa 3a Konu4.) My e npogarn... (makc. op. ctyoeHtun: 1-2).

2. Yat knueHT-cbpBBP (Chat Client-Server)
MpoToTnn Ha dupMeH YaT KNMNEHT-CbPBBbP — NOTpeduTenuTe cu 3apexagaTt AEeCKTON KINEHT,
npes KOWTO Ce permcTpupar Ha CbpBbpa, 1 NOcne Morat Aa uanpawaT/nonyyaBaTt TEKCTOBU
CbOOLLEHMS U HEronemn pecypcu (rpadmka u ap. barnoee) nocpeacTBOM KnneHTa no/oT
BCEKWN eauH permctpupaH(n) notpeduten(n) — T.e. n B peXXUM MyrTUKacT, KONTO € B CTaTyC
OHNavH. AOMUHUCTPATOPBT MOXe Aa npawa/nonyyaea CbobLEHUSA JO/OT BCEKN U BCUYKM,
KakTo 1 Aa cnmpa BCUYKM KIMEHTU — B PEXMM May3a U OKOHYaTEmNHo... (Makc. Op. CTyaeHTu:
1 vnn 2).

3. XaHowcku Kynu (Towers of Hanoi)
MpoToTnn Ha urpata XaHoONCKK Kynn, C NEPCUCTEHTHN JaHHK (3ana3BaHe Ha cTaTyca Ha
urpata — TeKyL 1 KpaeH — 3a AafeH MMEHOBaH urpad), ¢ eauH notpeduren (urpad) n egHo
agMVHUCTPATUBHO NpunoxeHue (Makc. 6p. ctygeHTn: 1).

4. Tetpuc (Tetris)
MpoToTun Ha urpata TeTpuc, C NEPCUCTEHTHN AaHHW (3ana3BaHe Ha cTaTyca Ha urpata —
TeKyLl 1 KpaeH — 3a JaZleH UMEHOBaH urpad), ¢ eanH notpebuten (urpay) n eaHo
agMVHUCTPaTUBHO NpunoxeHue (makc. 6p. ctygeHTn: 1).

5. Jlornuyecka urpa (Logical Game)
MpoToTun Ha nsbpaHa OT CTyAeHTa formyecka NO3NLMOHHA Urpa 3a ABama unv noseye
urpayu, ¢ NepCUCTEHTHM AaHHM (3ana3BaHe Ha cTaTyca Ha urpaTa — TeKyL 1 KpaeH — 3a
AafeH MEHOBaH urpad), ¢ eguH notpeburen (Mrpad) u egHO aaMUHUCTPATUMBHO MPUITOXKEHME.
(makc. 6p. ctyaeHTu: 1 unu 2)

6. LaxmaT (Chess)
MpoTOTMN Ha Urpa Ha Wax Mexay ABamMa urpayum unun cpeLly KomnTbpa (C roto
aHanmsaTtop), ¢ Bepudukaumnsa Ha KomaHguTe 3a xogoBeTe (entry parsing) - npoBepka 3a
TAXHaTa KOPEKTHOCT, C NEPCUCTEHTHN AaHHKM (3ana3BaHe Ha cTaTyca Ha urpaTta — TekyL, 1



KpaeH — 3a gageHa napTtus), ¢ egHO agMUHUCTPATUBHO NpUnoXeHue (makc. op. ctygeHTun: 1-2-
3)

7. He ce cbpaun yoBeue (...)
MpoToTun Ha urpaTta ,He ce cbpaun YoBeye» Mexay ABaMa Urpaym Unm cpeLly KoMnTbpa (C
roToB aHanus3aTop), ¢ Bepudurkaumnsa Ha kKomanaute 3a xogoseTe (entry parsing) - npoBepka 3a
TAXHaTa KOPEKTHOCT, C NePCUCTEHTHN AaHHM (3ana3BaHe Ha cTaTyca Ha urpaTta — TekyL, 1
KpaeH — 3a gageHa napTtus), ¢ egHO agMUHUCTPATUBHO NpunoxeHue (Makc. op. ctyaeHTn: 1
unm 2).

8. Minesweeper
[a ce paspaboTtn nporpame mogen Ha urpata Minesweeper (rpadundeH nHrepdeliic,
yrnpaBneHne Ha formkarta Ha urpara, ynpasreH1e Ha HMBa Ha CIOXHOCT, MOMOLL, Ha urpava,
NCTOPUYECKN AaHHW 3a pe3ynTaTtuTte, u Ap. nogobHu), C NEPCUCTEHTHU JaHHM (3ana3BaHe Ha
cTaTyca Ha urparta — TekyL, U KpaeH — 3a gafgeH MMEHOBaH urpad), ¢ eguH notpebuten (urpay)
N e0HO aAMUHUCTPATMBHO NpunoxeHue (Makc. 6p. ctyaeHtu: 1).

9. Hangman (6eceHunua)
[a ce paspabotn nporpameH mogen Ha nrpata Hangman (6eceHumua) (rpacdumyeH nHtepdenc,
yrnpaBneHne Ha formkarta Ha urpata, ynpasreHme Ha HMBa Ha CNOXHOCT, MOMOLL, Ha urpava,
NCTOPUYECKN JaHHM 3a pe3ynTaTtuTte, Npu no3HaTa Ayma - NokasBaHe Ha NnocrnoBuua, KosTo
BKITHOYBA No3HaTaTa gymMa, ¥ nogapbXka Ha NoBeYe OT e4uH e3nka) , C NEPCUCTEHTHM OaHHU
(3anasBaHe Ha cTaTyca Ha urpaTta — TeKyLl U KpaeH — 3a AafeH MMEHOBaH urpadv), ¢ eavH
notpeburen (Mrpadv) u eaHO agMUHUCTPATMBHO NpUIoXXeHue (Makc. 6p. ctyaeHTu: 1).

10. Urpa — TekcToBM aHarpamm (Text Anagrams)
[a ce pa3paboTn nporpaMeH Moaen Ha urpata TeKCTOBU aHarpamm (rpadudeH nHrepdeiic,
ynpasneHue Ha JiormkaTta Ha urpaTta, yrnpasJSieHne Ha HMBa Ha CIOXXHOCT, NMOMOLL, Ha urpaya,
MCTOPUYECKM JaHHKM 3a pe3yrniTaTtuTte, Npy no3Hara gyma - rnokassaHe Ha rnocriosuua, KoaTo
BKMtOYBa No3HaTaTa gyma, U nogapbxka Ha noseye oT e4uH e3uka) , C NePCUCTEHTHN AaHHN
(3anasBaHe Ha cTaTyca Ha urpaTa — TeKyLl, U KpaeH — 3a AageH UMEHOBaH urpad), ¢ eauH
notpeburen (Mrpadv) u eaHO aaMUHUCTPATMBHO NpunoxeHune (Makc. 6p. ctygeHTu: 1 nnn 2).
JdonbnHutenHa nHdopmaums:
Fig. 1 shows a snapshot of an anagram game where the titles of words are shown encrypted (by
random mixing the position of the titles). The gamer should guess the encrypted names of instances and
to link them to the names of their classes. On demand, the game shows a picture of the class
representation as a hint to the gamer. The picture is shown when the learner have guessed a given
word (by moving it to the
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Flower Fish

Problem: guess the encoded words and associate them to the right type by drag and drop

Figure 1: Enhanced anagram game with extraction of pictures of the classes of the encrypted objects



11. Urpa — cTpaHu u KoHTUHeHTU (Countries & Continents)
[a ce pa3paboTn nporpaMeH Mogen Ha nrpata CTpaHu U KOHTUHEHTH (rpaduyeH
UHTepdenc, ynpasneHme Ha normkaTta Ha urpaTa, yrnpaBrieHMe Ha HMBa Ha CMOXHOCT, NOMOLL,
Ha urpaya, UICTopu4eCcKku JaHHKU 3a pesynTaTuTe, Npu nosHara gyma - nokassaHe Ha
nocrnoBsuLa, KOATO BKMOYBA No3HaTaTa Ayma, 1 nogapbKka Ha noBeye oT eauH e3uka), ¢
NepcuUCTEHTHN AaHHW (3ana3BaHe Ha cTaTyca Ha urparta — TeKyLl U KpaeH — 3a JajeH
WMEHOBAH urpadv), ¢ eauH notpebuten (urpay) n egHO agMUHUCTPATUBHO NpUNoXeHne (Makc.
Op. ctygeHTtn: 1 unn 2).
JdonbnHutenHa nHdopmaums:
Fig. 2 presents another quiz generated from the composition of cardinality N:1 of a Continent object
composed by several States. The game engine extracts the States of Asia, shows three of them plus
another two states out of Europe, and asks which are the states not belonging to Europe.
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5
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Problem: select all the non-European countries given on the right side

Figure 2: A quiz about non-European states

12. Urpa - NPOAOYKTU U MPOU3BOOUTEIIUN (Products & Producers)
[a ce paspaboTtu nporpameH mogen Ha urpata MPOOYKTU U NMPOU3BOOUTEIN
(rpadmyeH nHTepdenc, ynpaeneHme Ha normkata Ha urpaTa, ynpaBreHme Ha HMBa Ha
CITOXHOCT, MOMOLL, Ha urpada, UCTOPUYECKU aHHW 3a pe3yntaruTe, Npu no3Hara gyma -
nokassaHe Ha MnocrioBuua, KOATO BKITOYBa no3Harara gyma, v nogapbXkKa Ha rnoseye ot eauvH
e3uka), C NepCMCTEHTHM AaHHM (3ana3BaHe Ha cTaTyca Ha urparta — TeKyL U KpaeH — 3a JafeH
WMEHOBaH urpad), ¢ eanH notpebuten (urpay) u egHO agMUHUCTPATUBHO NPUIOXEHUE (MakKc.
Op. ctyoeHTn: 1 unn 2).
JdonbnHutenHa nHdopmaums:
An example of a game using N:M associations is shown in fig. 3. The association relates N products to
M producers where each association has determined attributes defined within the association class, for
example about the share of the market for particular producer given in percentage. The gamer has to
draw lines between the associated products and its producers (by drag the product and drop it over the

producer). If the problem is solved in a right way, the game shows the percentage of the market for each
product-producer association.
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Problem: Connect the producers with the products and see the market share on
correct association.

Figure 3: A problem of N:M associations between products and producers

13. Manunynatop Ha 2D tabnuuum (2D Tables Manipulator)
A table is a two dimensional array. We need the ability to access each element of the table and
the ability to access individual rows and columns of the table. A labeled table is a table in
which the elements of the table can be accessed by strings. That is each row is given a string
label, and each column is given a label. Then one can access the element in the third row in
second column by using the labels for the given row and column. Provide a complete set of
primitive methods for the public interface of a table and a labeled table class. Provide means to
manipulate the table and transform it into a graph and stack conserving the notion about rows
and columns. (makc. 6p. ctygeHTu: 1 unm 2).

14. ABou4Hn AbpBeTa -1 (Binary Trees)
In this assignment you will implement a few patterns that use a binary trees. The uses of the
patterns may not be optimal. The goal is to get some experience implementing a pattern, not to
show the best use of the pattern.

The problems in this assignment will use a binary tree to represent a simple arithmetic
expression. The expressions will contain the operators "+", "-", "*" and absolute value (which
will be shortened to the letter "a"). The operators will operate on integers (or if you prefer
floats). A binary tree has internal nodes and external nodes (leaves). An internal node has
either one or two subnodes (children). An external node (leaf) has no children. You need at
least two different classes to represent the two types of nodes. These classes can be related
by inheritance. The data for the internal nodes will be the strings "+", "-", "*", "a".
AbsoluteValue is an unary operator that computes the absolute value of the value represented
by the node's one subtree. The data for the external nodes will be integers (or floats if you
prefer). If an internal node has the operator "+", its left child is a leaf with the value 3, its right
child is a leaf with the value 5, then the internal node represents the expression 3 + 5. To
simplify input and parsing you can assume that all input integers are one digit long. However
you can have negative integers, so integers can be up to two characters long. Of course you
can use longer integers if you like.

Implement a visitor that will print out the nodes of a binary tree in preorder. That is print out the
root of the tree, print the left subtree in preorder, then print out the right subtree in preorder.
Use another patterns when appropriate. You can use either C++ or Java. The intent of this



assignment is for you to implement some of the patterns, not to find code or libraries to already
do it for you. So implement your own trees, visitors, strategies, commands, interpreters and
observers (Makc. 6p. ctygeHTn: 1 nnu 2).

15. ABon4yHn AbpBeTa - 2 (Binary Trees)
In this assignment you will implement a few patterns that use a binary trees. The uses of the
patterns may not be optimal. The goal is to get some experience implementing a pattern, not to
show the best use of the pattern. The problems in this assignment will use a binary tree to
represent a simple arithmetic expression. The expressions will contain the operators "+", "-",
"*" and absolute value. The operators will operate on integers. We will want to have a number
of visitors for binary trees. We would like to have each visitor use either preorder (root, left
subtree, right subtree), or inorder (left subtree, root, right subtree). Use either the strategy or
iterator pattern to allow the same visitor to use different traversals algorithms. Modify the visitor
in problem one to use the different traversals.

Use another patterns when appropriate. You can use either C++ or Java. The intent of this
assignment is for you to implement some of the patterns, not to find code or libraries to already
do it for you. So implement your own trees, visitors, strategies, commands, interpreters and
observers (makc. 6p. ctyaeHTn: 1 unu 2).

16. lBouyHn abpBeTa - 3 (Binary Trees)
The problems in this assignment will use a binary tree to represent a simple arithmetic
expression. The expressions will contain the operators. Implement a visitor that multiplies any
negative values in an external node by negative one, but leaves the positive values
unchanged. Use the command pattern (or command processor) to allow the changes to be
undone.

If your visitor implemented for problem one can use the different traversal algorithms given in
problem two, you do not have to turn in a separate visitor for problem one and two. Each
problem must have input and output demonstrating that the code works. The input and output
for each problem is to be clearly marked. It does not matter how you read in the input values
(read from a file, command line, hardcoded values). Your expressions can be in any
convenient format. Note your binary tree, visitors, traversal algorithms, observers, commands,
etc. should work for any valid expression using the operators listed above (makc. 6p. cTyaeHTu:
1 nnn 2).

17. OBou4yHn abpBeTa - 4 (Binary Trees)
In this assignment you will implement a few patterns that use a binary trees. The uses of the
patterns may not be optimal. The goal is to get some experience implementing a pattern, not to
show the best use of the pattern.

The problems in this assignment will use a binary tree to represent a simple arithmetic
expression. The expressions will contain the operators "+", "-", "*" and absolute value.
Implement a binary tree structure as an interpreter that will evaluate the simple arithmetic
expression stored in the tree. Contrast this implementation with one using a visitor to evaluate
the expression stored in the tree.

If your visitor implemented for problem one can use the different traversal algorithms given in
problem two, you do not have to turn in a separate visitor for problem one and two. Each
problem must have input and output demonstrating that the code works. The input and output
for each problem is to be clearly marked. It does not matter how you read in the input values
(read from a file, command line, hardcoded values). Your expressions can be in any
convenient format. Note your binary tree, visitors, traversal algorithms, observers, commands,



etc. should work for any valid expression using the operators listed above (makc. 6p. cTyaeHTu:
1 nnn 2).

18. HamupaHe Ha Han-kbC NbT B rpad (Shortest Path in a Graph)
[la ce Hamepu HaN-KbCKA NMbT MEXAY NPON3BOSHN Bb3MNK B CUINHO-CBBbP3aH rpad (makc. op.
cTyaeHTu: 1 unu 2).

19. NpeanoxeHue Ha ctyaeHTa (A Project Proposed by Student)
MpennoxeTte nogobHa Tema 3a KypcoBa 3agava, KosiTo ja OTroBaps Ha M3NCKBaHuATa
(BapeHn B HA4anoTo Ha TO3M AOKYMEHT) U Aa ce peasnuaupa OT eavH, ABama unun Tpuma
CTyOeHTu. Manpaluante npeanoxeHusTa cvm Ha agpec: bbontchev@fmi.uni-sofia.bg
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