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Writing Useful Programs

* It's hard to write useful programs using only
variables and assignment statements
» Even our Fahrenheit to Celsius program
needed more:
— Needed away to get data into and out of the
program
» WEe'll learn more about doing this today

— Lots of terminology and messy details, but
worthwhile.
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What's a Computer?

PIET ] Central | Monitor
J—‘ Processing
Disk (Files) Unit

Basic definitions

e|nput: movement of data from
outside world (e.g., from keyboard).

e Changes the value of a variable
e “read” operation

° : movement of data to
outside world (e.g., to monitor)
o " operation

e Does not change value of memory
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M’(\eﬂniit?ry Keyboard mouse
| Network
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ASCII Output
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Examples of I/O Statements

scanf(" %lf", &fahrenheit);

celsius = (fahrenheit - 32.0) * 5.0/ 9.0;
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Display Input and Output

The functions printf and scanf provide basic
display 1/O services.

printf(“control string”, list of expressions) ;
scanf(“control string”, list of &variables) ;

Control string gives the format of output or input.
Expressions are what to output.

Variables are where to store the input.

‘&’ is magic (that is REQUIRED for scanf!)
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printf(): display output

int numPushups;

numPushups =5
printf(“Hello. Do pushups.\n”, numPushups);

output:(HeIIo. Do 5 pushups. )

isa (“conversion character”) for an
int value.
is an for “newline” character.
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What Does the ‘\n’ Do?

Multiple Output Expressions

int numPushups;

numPushups=5;

printf(*Hello.”);

printf(* Do pushups.\n”, number);
printf(* Do them now.\n");

output: |Hello. Do 5 pushups.
Do them now.
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Basic rule:
% placeholders in format string match expressions in
output list in number, order, and type.

int multiplier;

double pi;

pi=3.14;

multiplier = 2;

printf(* times %f is %f.\n",

, pi, (double) multiplier * pi);

Output: (2 times 3.14000 is 6.28000)
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Formatting Output

» A few of many things you can do:
— Control number of decimals
+ 3.1 vs 3.100000
— Exponential (scientific) or decimal
notation
+ 3.1 vs 3.1E0
— Control total width (including spaces)
. 3.1vs_ 3.1
How? Look in textbook or a reference
manual, or online help!
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Output Format Examples

%102f _~ 123.55 double
%10.4f _ 123.5500

%.2f 123.55

%10d 475 int
%-10d 475_

%10c a char
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scanf(): read input

scanf (“control string”, &input list) ;

int numPushups ;

printf (“Hello. Do how many pushups? ") ;
scanf (“%d ", &numPushups) ;
printf (“Do %d pushups.\n”, numPushups) ;

output: |Hello. Do how many pushups? 5
Do 5 pushups.

input list variables MUST be preceded by an &.
input list variables MUST be preceded by an &.
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If You Forget the* &’

The program will compile, but when you execute...
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Whitespace

e space (* "), tab (\t’), newline (‘\n’) are
“whitespace”

e Skipped by scanf for int (“%d"), and
double (“%lIf")

e user can type spaces before a number
and they are ignored

e Not skipped for char input “%c”

e each character typed, including spaces,
is used
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Multiple Inputs

*Basic rule:
— % placeholders in the format must match
variables in the input list
— MUST! match one-for-one in number,
order, and type.
Int studentID ;
double grade;
scanf (“%d " &studentID , & );
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Format Items Summary

Type scanf() printf()

char %c %cC

int %d %d %i also works
double %If %f “— (long) float

What happens if types don’t match?
printf -- garbled output

scanf --unpredictable errors
and don't forget the & !
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[/O Programming Considerations

Suppose your program has
scanf("%lf", &fahrenheit);

and the user types “comfortable” as the input?
--> Nothing is read (so fahrenheit is unitialized)
--> Ka-boom

This is YOUR problem (not the user’s)
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Here' s What Happens

‘est\Debug\test.exe

reT confortabl
§50000000060009000000889AAA0000AAERREAA0000000E . 0000)

What You Can Do
scanf() “ returns” the number of iterrs read successfully

int  scanfCount;

scanfCount = scanf(*“%d”, studentiD);

/ if scanfCount is not equal to 1 at this point,
the user has made some kind of mistake.
Handleit. */
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111000 o0
ol Cr+ - [main.c] 5
B Fle Edt Vew Insert Poiect Buld Todks Window Hep ETES|

[0cEe| ) ue 2- - |BEE R | ]
EEEEE ) =) @ goomenber [ R -

Finclude <stdic by

int nain()

i
double  fahrenheit
double celsius:
int  scantCount:

Printf("Enter a Fahrenheit tenperature: *):
Count - scenfCount = scanf(“4lf". &fshrenheit):

/% scantCount should equal 1 here %/
celsius = (fahrenheit - 32.0) x 5.0 / 9.0;
Printf("That equals %1f degress Celsius \n', celsius):

return 0

Ready [ Ln1.Col18.

i1}

[AEE oL [3R [FEaD /)
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Option 1: Use the Debugger to Set a Breakpoint

] £
B Fle Edt Vew Insert Poiect Buld Tods Window Hep INETE|
(2280 me 2 BB G- | ]

EEEEE ) =) [ gebsimeroe <[ @ man jgv‘

Finclude <stdic by

int nain()
i

double  fahrenheit
double celsius:
int  scantCount:

Printf("Enter a Fahrenheit tenperature: *):
ScanfCount - scanfCount = scanf("ZLf-. &fshrenheit):

/% scantCount should equal 1 here %/

& colbius = (fahrenheit - 32.0) x 5.0 / 3.0;

Execution Pauses at the Breakpoint

B Fle Edt Vew Inset Propct Debug Took Window Heb =181 x|
(2/zE0 |/ me 2 DR @b == SiFioobanertes |
[#srE s nRe0 @ FEEORE|cEs 1000

-
T Wekspace e 1 profcts)
= test files

double  fahrenheit
Gouble celsiue

-1 Souce Fies int scaniCount:
(2 Header Fies printf("Enter a Fahrenheit temperature: ")
) Recource Fies ScanfCount = scanfCount = scanf(“#f'. &fahrenheit):

% scanfCount should equal 1 here %/

celbius = (fshrenheit - 32.0) * 5.0 / 5.0
printf("That equals %1f degrees Celsius.\n'. celsius):
zeturn 0;

3 ClasiView] 2] FiView

e =] [Hame Vaiue
as alas
= =61
&fahrenheit 0x0012££78
Tahraahait ~5.258963134931804061
cantConnt o
T\ oo (TN T vt i
Rty [Lniscae

printt("That equals %1f desrees Celsius.\a’. celsius)
return 0
¥
«
Feady [Tnis.ca8 _Rec /oL [avAfFean /)
110100 o

T42Test Visual Cve - test 5
B Fle Edt Vew Incert Piect Buid ook Window Heb INETE|
EMEEE- A =Y oA |
[Geese Sl rente =l eman j-\.‘ © K D

Slx| [ Finclude cstdio B>
AR finciis (iSiMs e this Line is requ

|7}

- 2d to use
T Wekopace 42124 1 Pl
& s

int nain()
3 Sousce Fiks €
este double fahrenheit:

(20 Heso Fies double celsius: equired
) e ies fne S Santtomt Requir
printt (‘Enter s Fahrenheit tenpersture: *)

SEifCount = scant(“/it", Liahrenheit)

/+ scanfCount_shoul
assert (scanfCount=

sal 1 here */
% NOTE THE DOUELE EQUAL SIGNS!

Thi= vill cause emecution to halt
if ScanfCount is not equal to 1 at

(abnornally)
this point */

celsius = (fakremheit - 32.0) * 5.0 / 9.0;
printf (‘That equals %1f degress Celsius \n'. celsius)

return 0

kI (i3] ||

Ready

[FEC oot [avR [FEaD /)
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W hat Happens
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More Terminology:
Syntax vs Semantics/Logic

» Syntax: the required form of the program
— punctuation, keywords, word order, etc.

— The C compiler always catches these “syntax
errors” or “compiler errors”

» Semantics and logic: what the program
means
— what you want it to do
— The C compiler cannot catch these kinds of errors!
— They can be extremely difficult to find
— Logic errors may not show up right away
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Syntax or logic errors?

/#iﬁclude<stdio.h> \ #include <stdio.h>
" int main (void) { | int main (void) {
doublefar, cd; doublefar, cd;
far = 56.0; far = 56.0;

cdl = (far-320y5.0000 | C& =far-320°5.00.0

printf (‘Celsiusis%f’, cell); printf (" Celciusis%d", far);

retrun (0); ,» return (0);
N 2
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Syntax or logic errors?

findude<sdion>  #ndlude<stdioh>
int main (void) { ldnt r'glal? (VOIS)- {
doublefar, cd; oublefar, cd;
far = 56.0; far = 56.0;

cel = (far _320)* 5.0/9.0: cel =far-32.0* 50/90,

printf (‘Celsiusis%f’, cell); printf (" Celciusis%d", far);

| retrun (0); return (0);

/O Summary
*Qutput: printf(“control string”, output list);
eoutput list — expressions; values to be printed

econtrol string — types and desired format
ofor now, NO “&", ever!

elnput: scanf(“ control string”, &input list);
sinput list — variables; values to be read
econtrol string — types and expected format
ecan be a way of initializing variables
ofor now, YES “&", always!
eCheck that you actually read some input!
eBoth: %x’s, I/O list match in number, order, type
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More on Initializing variables

Review: Initialization means giving
something a value for the first time.
Potential ways to initialize:

Assignment statement

scanf

Yet another way: initializer with declaration
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Initializing when Declaring

int product, i;
/*declarations without
initializers */

product = 40;
i=5;

Finitialization via
assignment statements
*

Initializers are part of the

n int product =40, i =5;

I*declaration with
initializers, */

i=6;
*not an
inititialization! */

declaration;

they are not assignment statements (despite the

=sign).
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Initialization Quiz

int main (void){ Hline 1*/
inta, b, c,d=10; /*line 2*/
b=5; Hine 3*/
d=6; Hine 4%/
scanf("%d %d", &b, &c); [*line 5*/
}
Q: Where is each of a, b, ¢, and d

initialized?
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Compilers, Linkers, etc.

.cfile

o0
H
header library
(stdio.h) (ANSI)

source object
code code

-~ ® — — T 3 0 0

executable

program

- o = 3 — —

debugger
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