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Courses: Basics of Computing (C)
e Variables

e Conditions
e Loops

e Arrays

e Functions
e DPointers

e Strings

e Structures

e Files
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Courses: Programming Techniques (C++)

e Comparison C vs. C++

e (C++ datatypes and containers

e Generic programming

e C++11 features (lambdas, auto, decltype...)
e Memory management

e Object-based programming

e Operator overloading

e Object-oriented programming

e Files
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Courses: Algorithms and Data Structures (C++)

e Complexity and big-O notation
e Arrays and Lists

e Stacks and Queues

e Recursion

e Sorting and Searching

e Trees

e Graphs
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Motivation

e Independent work and practice is crucial tor
learning programming

e Courses with no homework are passed with
memorization and rote practice on paper

e Large number of students (>300), no
meaningful manual evaluation is possible
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History of automated assessment

e First automated system in 2006.
Web based homework
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Paznja! Prije pokretanja provjerite
Izvrsi program || Izvrsi sve pri

e Lots of work for assistants!

Vrijeme slanja:  05. 12. 2011. 15:26:30 Program se izvrsio bez problema.

Izvjestaj skripte:

. . . status pregledana Ulaz: '1\n-2\n3'
° roblem: criteria varied, some = =
° , Komentar: baza[br cl], exp[br cl Unesite broj clanova:Unesite baze:
treba biti konstanta. | Unesite eksponente:
mnozenje (rez=rez*-1;) Rezultati stepenovanja su:
-8

assistents did better job then ...
others.

¥ program se izvrsio bez problema.

Ulaz: '-2\n-1\n3\n-1'

Unesite broj clanova:Unesite baze:
Unesite eksponente:
Rezultati stepenovanja su:

¥ Pronram se izuriin hez nrohlema v
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Unit testing

{x bepS://zamger.etf.unsa.ba/index.php?sta=saradnik/zadaca&student=4€

I 06. 06. 2015. 12:32:27
slanja: -

| ©bri§i sve rezultate testiranja |

. Test |Rezultat Vrijeme testiranja
. Introduced ln 20 10 as 1 v OK 07. 06. 15. 23:22:33 | Detalji
[ 2 v OK 07. 06.15. 23:22:36 | Detalji
3 v OK 07. 06. 15. 23:22:37 | Detalji
(49 f . 3 . 4 |* Pogresan rezultat 07. 06. 15. 23:22:38 | Detalji
teaCherS ald Slnce 20 12 Score 5 |voK 07. 06. 15. 23:22:40 | Detalji
, hd 6 v OK 07. 06. 15. 23:22:41 | Detalji
7 v OK 07. 06. 15. 23:22:42 | Detalji
° ° Rezultati — = — —
testiranja: 8 v 0K 07. 06. 15. 23:22:43 | Detalji
ls Calculated fro I I l unlt tests. 9 |vok 07. 06. 15. 23:22:44 | Detalji
10 |v OK 07. 06. 15. 23:22:46 | Detalji
° 11 ¥ Predugo izvrsavanje 07. 06. 15. 23:22:56 | Detalji
. At ﬁrst Only fOr Programmlng 12 |v OK 07. 06. 15. 23:22:59 | Detalji
13 ¥ Testni program se krahira |07. 06. 15. 23:23:02 | Detalji
14 |v OK 07. 06. 15. 23:23:04 | Detalji
] 15 * Me mozZe se kompajlirati  |07. 06. 15. 23:23:04 | Detalji
echnlques 16 ¥ Curenje memorije 07. 06. 15. 23:23:05 | Detalji
17 v OK 07.06.15. 23 06 | Detalji
18 |v OK 07. 06. 15. 23:23:08 | Detalji

I ]’ .
. ' 3.cpp: In constructor ‘TabelarmaFunkcija::TabelarmaFunkcijafint) -
O O I I O l I p l I CO I I I parlso I I ° 3.cpp:11:9: warning: ‘TabelarnaFunkcija::max_broj_parova’ will be initialized after [-
5 Wrearder]
int max_broj_parova;

° D et e Cti n g: C r a Sh e S , m e m O ry %Eiﬁ;}fgﬁ;cﬁif”f”g" ‘int TabelarnaFunkcija::broj_parova’ [-Wreorder]

3.cpp:31:1: warning: when initialized here [-Wreorder]
TabelarnaFunkcija::TabelarnaFunkcija(int broj): max_broj_parovalbroj). broj_parova(l)

leaks, memory read errors, Rttt ot it ey gyt A
uninitialized variables...
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Technology

e Integration with GCC, GDB, Valgrind

e Students are unaware of unit testing
e Each test is built separately (e.g. for generics invocation)
e buildservice — framework for massive unit testing

https://github.com/etf-sarajevo/buildser
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Student complaints

e “Homework became much harder!”
o 227
e “It works for me!”
e Better explanation of errors.
e Students can't be disciplined to format their output
properly.
e “Fuzzy matching” - we use regex-es to test output.
e Pressure on teachers to write good tests and explain the
errors.
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(Un)resolved problems...?

e All student IDEs are bad!

e Invalid code that runs in IDE...

e Students do their homework in the web interface.
o Test-bashing

e Tests are ran periodically (every ~24 hours)

e Students complain “We want more tests!”
e Hidden tests (starting 2014.)
e Avalanche of complaints, “Tests are sadistic”
e The purpose of homework should be to promote
understanding!
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Plagiarism detection

e At the start it was trivial source code matching.

“Howto cheat plagiarism detection” document found online

e IDEs have features to: rename variables, reformat...
e Code “normalize” feature.
e How to deal with false positives?
e Study groups (FB and elsewhere) for reworking programs
until they pass plagiarism detection.
e ...It's an arms race.
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Are WebIDE's a solution?

e Integrated plagiarism prevention (i.e. no/limited copy-paste).

e Ability to run unit-tests,

integration with GCC, GDB,
Valgrind.

e Not found in existing IDEs,

poor support for C, C++.
e Work on learning support
features.
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Thank you for your

attentions!

Questions & Answers
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