Week 5 Lecture 3

Compiler Errors



Agile Development

Backlog of stories defines projects

— Backlog contains all of the requirements currently known

Stories define features of the project

— Three elements: feature user, user's task, user's goal
Examples are associated with stories to clarify

Tests are associate with stories to make sure the
feature works.
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Example Backlog Item

* Story: As a user, I want to swap two integers, so I
can try out a swap function.

* Example: I enter two numbers. The system displays
the two numbers and the variable that contains them.
When I hit return the system displays the variables
and their contents, which are reversed.

* Test: Ienter 1, then 2. The system displays “a=1; 2”
followed by “a=2; b=1"
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Story

* As auser, I want to swap two integers, so I
can try out a swap function.

— As a user: the user 1s a system user.

* For such simple example it 1s hard to be realistic.

— I want to swap two integers: the function i1s
supposed to swap two integers.

— so [ can sort items: so 1 can try out a swap
function.

Week 5



Example

* [ enter two numbers. The system displays the two numbers
and the variable that contains them. When I hit return the
system displays the variables and their contents, which are
reversed.

— For the programmer: clarifies the operation of the feature.

— For the systems engineer: helps focus attention on the operation
of the feature.

* Helps raise questions about how the operation should work.

— Frequently you will be both programmer and systems engineer.
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Test

* [ enter 1, then 2. The system displays “a=1; 2” then
displays “a=2; b=1".
— Specifies a series of steps:

* (Create variables.

e (Call functions on the two variables.

— Specifies an expected result

* The values of the variables are changed.

— Further clarifies the operation of the system for the
programmer and system engineer.
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Unit Test v System Test

* The tests associated with stories are system tests.
— Systems tests check from the user's point of view.

— They indicate that the system works properly.
* Unit tests are different

— Unit tests check from the programmer's point of view

— They 1ndicate that invisible code works properly.

* Systems tests tell you whether the system works;
Unit tests tell you why 1t 1s not working.
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Algorithm

* Function Swap (a, b)
— Requires local »[_ocal variable temp:;
variable

temp «— a;

— Local variable -~

holds value a «— b;
— Local value b <« temp;
replaces lost value >
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Developing a new program

List what needs to happen.

Create empty files (or files copied from
clsewhere).

Create Maketfile.
Create Test for first item.
Run test to see 1t fail.

Write code to make 1t succeed.
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What needs to happen

* Get input: two integers
* Swap variables containing the inputs

* Print the outputs to see that the swap took
place.
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1. Create empty files and test

Make three empty files with “touch”

— main.c, swap.h swap.c

Compile swap.c

— Flags: use C 2011 standard, compile only, output swap.o
Compile swap.o and main.c

— Flags: use C 2011standard, output swap,

Error: Main not defined

o not -f.;:;. und for architecture 4
linker command failed with exift Code 1 {use -v Lo see invocation)




2. Fix error: define main()

. gocr Ccat main.c
° Deﬁned main int maind{void)
function :

I — E CCr g -5TA=Cll -0 Swap Swap.o ma in.c
° Te St gCCF

* Test passes

— In Unix nothing
means no errors
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3. Add 2 lines of code

gcoy cat main.c
. . . int main{wvoid)
* Compilation fails .=::
int a =1,
. . . int b =2
— Missing semi-colon [l
gocry gro—std=cll -0 Swap swap.o main.c
ﬁain.&:d:lz: ' expeLted F';' ;t1Lnd of declaration
int b = 2

1l error generated,
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4. F1x and test main.c

[ Su C C e e ds gccy cat main.c

'_i. nt maindwoid)
— In Unix no errors Cint a = 1
means success

int b = 2,

\ ; CC E| CC o-5td=Cll -0 swap sSwap. o main.c

* Notice that we do not need to recompile
swap.c because we have not changed it.

— We only need to compile when we change file.
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5. Output values

* Print two ints, a and b, separated by comma: “%d, %d”
— printf(“%d, %d”, a, b)
* Error: missing <stdio.h>

— Contains definition of printf
gocry Cat main.
int main{wvoid)

int a
int b

printfot s

Soomain.,

ﬁain E 163! 1mp11c1t1y declar1ng library function 'printf" with type
'int {const char *, ...)'
printt{"%d, %d", a, t|;

~

main.c:6:3: include the header <stdio.h: or explicitly provide a
de fon for 'printf’
rated,
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6. Fix compiler error

Add:

— #include <stdio.h>

Compiles
Runs

— Because we added
output, we can see it.

Newline needec

gccy Cat main.c
#include <stdio.hz:

int main{void)
]

int a 1,

int b 2

printf{"%d, %d", a, by,

SwaAp .o main.
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7. Fix Runtime error

. gccr Ccat main.cC
¢ IAl(i(i IlﬁB\RIIIIIEB T\Il': #include <stdio.h>
int main{wvoid)

int a :
int b= 2;

printt{"%d, %dwn", a, by,

* Compiles

d
gocy gCC -std=cll -0 Swap swap.o main.c

* Runs correctly
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8. Refactor: name the output func

gCcr Ccat main.c

* Naming the printf sinclude <stdio.h>
m akes lt easier to . oid print_wvars{int a, int b)
un d er St an d Wh at 1t :::- printf{"%d, %dwn", a, b,
dO CS 1.- nt maing{vwoid)

* Also noticed that nta -
maln was IlOt print_wvars(a, b},
. return o,
returning a value )

— Added “‘return 0’

ﬁrc} gcc -std=cll -0 swap swap.o main.c
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9. Refactor: Move func to swap.c

* Compiles swap.c with -c flag

* Error compiling main.c

— Need header file swap.h to declare print vars

goor cat swap . c
#include <stdic.h>

woid print_wars{int a, int b}

Cprintfte

A - Do main. C
main.c:8:3: implicit declaration of function 'print vars' is invalid in
C99 [-Wimplicit-function-declaration]
print_warsda, by,

.

1 warning generated,
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10. include swap.h 1n main.c

* File “swap.h”

— Function
declarations

° InCluded in main’c int main{wvoid
— Just like stdio.h Cint s

int b

print_wvars{a, by,
return o,
a1

* Now program
compiles and runs

Swap .o main.,
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11. Maketile

* Lets us write scripts to compile our gcc> cat maketile
programs A s ::_,n:: Z —njl ; |:-:|1r=||:I: IE]__']_ -0 SwWap Swdap 0

— Target “swap” needs swap.o and main.c.  |[EEIEEETCERa=ErNs

— Target “swap.o” needs swap.c and swap.h

— Both compile appropriately

— Target “clean” removes file made

* We use the make program to:

main.c

— Compile: “make” alone does first target _ L wap. ¢

— Clean up: “make clean”
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Design for Testing

* The printf function can provide insight
while you test.

— Include printf statements to see what the
program does

* Output 1s easy to observe.

— Always write output routines first.

Week 5
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11. Maketile

* Lets us write scripts to compile our gcc> cat maketile
programs TR ::_,n:: Z —njl ; |:-:|1r=||:I: I]__ 1 -0 swap swap.o

— Target “swap” needs swap.o and main.c.  |[EEIEEETCERa=ErNs

— Target “swap.o” needs swap.c and swap.h

— Both compile appropriately

— Target “clean” removes file made

* We use the make program to:

main.c

— Compile: “make” alone does first target _ L wap. ¢

— Clean up: “make clean”
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12. Swap first in main

* Uses standard algorithm

* We can use print_vars to see 1f

1t works

* Compile and run

— Notice: make only compiles
swap; swap.o already exists

[
[
[
o
1,
=
“

#include

gccy cat main.
#incClude <stdio.h>

1. h

int main{wvoid)
.

Cint a = 1;

int b =2,
int temp,

print_wars{a, b},
temp = a,;

a =b,

b= temp;
print_wvars{a, by,

return o;
1

Swap swap .o

main.c
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Cat

Sind F:l s

13. Refactor swap(a, b) to swap.c

#include <stdio.h>

void print_vars{int

printfy{ wn',

a, i

a,

(int a, int b}

Cint temp,
temp = a,;
a=hb,
b= temp;

D1

[-Wi
(a,

Warning

gocy cat main.C
#incli

#includs

int maing

nt bi

by - int

P _
Feturn o,

le due to
8 P Af . C
o in.c
licit declaration of function
mplicit—function—declaration]

By

generated,

Week 5
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14. Refactor: fix typo

int main{void)
r
L

#include <stdic.h>

int a =

int b

void print_wars({int a,

printf(

print
return

woild swap{int a,

int temp;

* Doesn't compile because [RE.
swap not declared

a = b,
b temp,

Loomain. o
implicit declaration of function '‘swap' is inwvalid in C939
[-Wimplicit-function-declaration]

ia, by;

g generated,

Week 5
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15. Retactor: add declaration

gccr cat main. c
#1in 0
#include

Swid FZI .

*
* 4

int main{void) i
! void print_wvars{int a, int b)), BWainclude <stdio. h>

int a 1; waid S a, int by,
int b 2,

void print_wvars{int a, int b}
printf{"%d, %dwn", a,
vold swapdint a, int b)

int temp;

Week 5
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16 Refaetor call by reference

grCC: goCcr Cat swap . h gocr Cat swap . C
ﬂ1nn1udw ; ! '
#include

. R id print_vwars{int a, int b),;

int maind{woid) oo e T y

i - - W ]l =wA [_.l L int = A . i . .
1 #include <stdio.h>

int )
int b 2 wold print_wvars(int a, int b)

printf{"%d, %dwn", a, b,

arint_

return o ?m1ﬂ swap{int *a, int

int temp;
Lemp = *a;

3 = *p;

*ho= Lemp;

Swia F] .
oomain.

(S S LN (= (= R L=
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17. Add mput

e Add to main.

* Compiles and works.

SwWanD Swa F:I L0

T
=

fﬂput

Input a* 4
3,04
4, 3

main.c

gCccr Ccat main.C
#include <stdio.h?
#include "swap.h"

int main{woid)
I
{

int a =
int b 2,

printt ("Input a:

scant{"%d", &ay,

printt ("Input a:

scant("%d", &by,

print_v ;b

Swap (&3 1
print_wvars(a,
Feturn o,

Week 5
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18. Refactor: move to function

gCccy cat main.c gcc> cat swap.c
#include <stdio.h> '
#include "swap.h"

wap . C

int main{wvoid) #include <stdio.h>
L int a 1 wold Tnput_w:

int b 2 {

int & ; acc> cat swap printf

| sCanti
input v T
print_

= ) ; s(int a, int by,
print a2, by, old swap( ! *by

*g ;ht *py @void print_wvars(int a, int b))

Fetfurn

CprintT("%d, »oa, bl

wold swap(int *a, int *h)
int temp,

temp = *a,
*3 = *ph,
¥ho= temp,




I esson

* Change as little as possible before
compiling

* Fix all errors and warnings before
compiling again

* Fix incorrect output before adding new
features

Week 5
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