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Code style

* In most programming languages whitespace is ignored

- Leaves many options for styling
« The exact style is not important, no need to be “dogmatic” about it

* Butitisveryimportant to be consistent

- Good style makes the code readable



Naming conventions

 Similarly, how we name things is important
- variables
- modules
- functions
- types
- elc.

« Consistent naming greatly improves code quality



In this class

The following slides present some style & naming choices

The code used in the lectures follow this style

* You are not required to follow it

But you are required to consistently follow a specific style



Comments

// C++ style
// ota EAAnvika

void foo() {

int a = 1; // U1Kpd comments otnv 10i1a ypauun

}

« Makes it easy to toggle comments (Ctrl-/ in VS Code)

* Don’t over-use comments
- they should not explain what the code does
- but how/why

* Don’t leave old garbage code in comments (Git keeps the history!)



Brackets

// Ztnv 101a ypauuny UE TAV EVTOAN TOU TA AVOLYEL

void foo() {
for (unsigned int i = 0; i < ...; i++) {

}

// Tla ULKPEC EVTOAEC TO MAPAKATw £ilvail ok (xwpi¢ Katdxpnon)
if (condition)
do_something();



Indentation

* One tab for each level

- allows each developer to configure the tab size differently

* Alternative option: 4 spaces

- appears the same in all editors

* Don’t mix the two



Pointer types

// To * KoAAnta ue tov tomo (Ox1 UE TO oOvoud)

int* foo(char* param) {
int* pointer = &var;

Conceptually, int* is a type.



Variable declarations

// Mia dnAwon ava ypauur), enavaiauBavoulEe Tov TUTO
// Emiong, OnAwvouue UETABANTEC OTO onUELO KAl TO scope mou xpetralovt

void foo() {

int varl = 1;
int var2 = 3;
int var3 = 3; // 0 xpelLaletdl MLO TAVE

if (condition) {
:4,

int var4 // vard opato uovo peoa oto if

}

for (unsigned int i = 0; i < N; i++) { // 1 opato HOvo UEOA OTO
int var5 = 5;



Names

Functions, variables, parameters: lowercase_with_underscores

Types: CamelCase

Constants: UPPERCASE

Choose readable names (not a, b, ¢, ...)

In modules: prefix with name of module (or abbreviation)
- avoids conflicts



Names

// ADTList.h

// 01 OoTaBepEC auTeEC oUUBOATLOUV €1KOVIKOUC KOUBOUG OTnv apxr)/TEAOC.
#define LIST_BOF (ListNode)®

#define LIST_EOF (ListNode)O0

// ATOTEC KAl KOUBOl avamaploTtovTal amnmo Toug TUmou¢ List kat ListNode
typedef struct list* List;

typedef struct list_node* ListNode;

// ANU1OoUPYETL KAl EMLOTPEPEL Ula vVEa AloTa.

List list_create(DestroyFunc destroy_value);

// MpooBETEL Evav VEO KOUPBo __ _UETA__ TOoVv node UE TEPLEXOUEVO value.
void list_insert_next(List list, ListNode node, Pointer value);

// Apaipel TOV ___EMOUEVO__ KOUBO amo Tov node.

volid list_remove_next(List list, ListNode node);



How to test our code

« Forsimple code, we typically testitin main

- often with input from the user

« This does not work for larger programs
- Time consuming
- Easy to miss edge cases

- No automation

- We tend to assume that fixes remain forever



Unit Tests

A test is a piece of code that tests some other code

- e.g. tests a module

It calls some functions of the module, then checks the result

Each test should be independent

It should test some basic functionality

- especially edge cases



Unit Tests

Advantages

« Re-run on every change

Detect regressions

Test different implementations of the same module

Run in automated scripts (e.g. on git push)

Write specifications even before writing the actual code

- test-driven development



A simple test for stats.h

#include "acutest.h" // ATAN B1BAioBAKn yia unit testing
#include "stats.h"

void test_find_min(void) {
int array[] = { 3, 1, -1, 50 };

TEST_ASSERT(stats_find_min(array, 4) == -1);
TEST_ASSERT(stats_find_min(array, 3) == -1);
TEST_ASSERT(stats_find_min(array, 2) == 1);
TEST_ASSERT(stats_find_min(array, 1) == 3);
TEST_ASSERT(stats_find_min(array, 0) == INT_MAX);



A simple test for stats.h

void test_find_max(void) {
int array[] = { 3, 1, -1, 50 };

TEST_ASSERT(stats_find_max(array, 4) == 50);
TEST_ASSERT(stats_find_max(array, 3) == 3);
TEST_ASSERT(stats_find_max(array, 2) == 3);
TEST_ASSERT(stats_find_max(array, 1) == 3);
TEST_ASSERT(stats_find_max(array, 0) == INT_MIN);

}

// A1OoTa HE OAa Ta tests TMPoC EKTEAEON
TEST_LIST = {
{ "find_min", test_find_min 1},
{ "find_max", test_find_max },
{ NULL, NULL } // tepuatilovue tn Aitota pue NULL

+s



Test coverage

How to know if the tests cover all functionalities of the code?

Simple solution: check which lines are executed

Lcov: a test coverage tool for C

Try the following in sample-project

cd tests
make coverage
firefox coverage/index.html



Valgrind

Tool to check memory access

Finds memory leaks

Also detects access of deallocated memory

Simple use:

valgrind ./program



Debugging

* Fixing bugsis an art that needs experience
« Often more difficult than writing the code

* But following some concrete steps can help



Debugging

Step 1: reproduce the problem

* In the simplest possible way

- Simplest code, smallest input, number of steps, etc
* |deally: with a simple automated test

« Sometimes this is the hardest part!

- Keep in mind when reporting bugs to others



Debugging

Step 2: isolate the bug
« Which parts of the code are affected by the bug?

» Use the debugger (sometimes)
- Pause at segmentation faults

- Set breakpoints and conditional breakpoints

« Add usefullogs (printf) and asserts

« Comment out parts of the code to see if behaviour changes



Debugging

Step 3: find the root cause

« Often the code that breaks is not the real root

* Follow the code flow backwards
- Examine the debugger’s call stack
- Add logs

« Compare the flow in buggy and non-buggy executions



Debugging

Step 4: understand and fix the bug

« Don't do random changes
* Afix that you don’t understand is usually not a correct fix!

 Add documentation

- Usually code that fixes a tricky bug needs explanation



Debugging

Step 5: test the fix

« Add tests if you don’t have them already
* Important so that the bug does not reappear in the future

* |deally the new tests should only pass when the Fix is applied






