
MATLAB 
Data and File Management 



File Details 

 Storage of data in variables and arrays is temporary.  For permanent 
retention of data files are used. 

 All of us are familiar with files. We save our work (e.g. documents, 
graphic or VB projects) in a file. If we want to edit our work, we will 
have to retrieve the file. Files are normally stored in hard disk or 
diskette. 

 A file is just a collection of related data stored in one unit under 
one name on a disk. 

 The files that a program accesses are often called data files, or 
sometimes report files, depending on their format and purpose. 
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 Data files are formatted 
for space saving, make 
them readily accessible to 
a program; not 
necessarily look nice to 
read. 

 Report files are formatted so 
they can be printed out and 
provide useful information. 



File Details (cont.) 

 The values stored in a data files are generally organised into 
individual units called records. 

 When displaying the contents of a file, typically each record 
displays as one line of data. 

 Programs use files for several reasons: 

 Data generated by one program can be read by other 
program. 

 Data used in one run of a program will be available the 
next time the program is executed. 

 Reports can be generated and saved in the form of a file. 
The report can be viewed at any time just by displaying or 
printing the file. 
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Fields, Records and Files 

 A file is just a sequence of bytes located on a disk. 

 A program must make certain assumptions about what these 
bytes represent, how they are organised, and how they are 
accessed. 

 The bytes might represent the characters that make up a 
student’s name, or they might be the binary representation 
of this student’s mark in the form of a numeric data type. 
This individual data items are called fields. 

 In a file, a group of related fields for a particular student, 
department, and so on is called a record.  

 A file consists of a collection of related records. 
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 Time(Sec)           Sx(m)               Sy(m)               V(m/s) 

      0.00             0.00                  0.00                  100.00 
      1.02             88.28                45.87                95.39 
      2.04             176.56              81.55                91.65 
      3.06             264.84              107.03              88.88 
      4.08             353.12              122.32              87.18 
      5.10             441.40              127.42              86.60 
      6.12             529.68              122.32              87.18 
      7.14             617.96              107.03              88.88 
      8.15             706.24              81.55                91.65 
      9.17             794.52              45.87                95.39 
      10.19           882.80               0.00                 100.00 

File 

Field Field Field Field 

Record 

Record 

Record 



Access Methods 

 A file’s record can usually be accessed sequentially, 
that is, when a record is read or written, the next read 
or write will refer to the following record. 

 In the case of reading from a file, successive reads can 
continue until the end of the file has been reached and 
there are no more unread records. 

 In the case of writing to a file, successive writes can 
continue until the unused space on the physical medium 
has been exhausted. 
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Access Methods (cont.) 

 This method of accessing records is called sequential 
access. This is the most often used method to access files. 

 In many cases, it is necessary to access the records in an 
arbitrary order. This kind of access method is known as 
random access. 

 Now that database systems are widely employed, files that 
allow random access are not as prevalent as they used to be. 
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This course only covers  SEQUENTIAL FILES 



Formatted Input/Output 

For formatted input/output and general file handling 
we have fopen, fclose, fread, fwrite, fprintf, fscanf, 
sprintf, sscanf, ferror, feof and fseak. All these 
functions are equivalent to the programming language 
ANSI C.  

 

These functions will prove very useful when reading 
data from a file or writing data to a file.  
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Formatted Input/Output 
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Topic in this class 



Common File Operations 

Syntax: 
 

fileID = fopen (filename, permission)  
Input Arguments: 
filename: String in single quotation marks that specifies the name of the file to open. 
Can include a full or partial path. 

permission: String that describes the type of access for the file: read, write, append, 
or update.  

'r' - Open file for reading (default) 

'w' - Open or create new file for writing. Discard existing contents, if any 

'a' - Open or create new file for writing. Append data to the end of the file. 
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Common File Operations (cont.) 

Syntax: 
 

fileID = fopen (filename, permission)  

Examples: 
 

fid = fopen ('input_data.txt', 'w’) 

fid = fopen ('data1.txt', 'r’) 
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Opening and closing files 

In order to use the low-level functions to read and write to a file, you have to open the file first. 
You also have to specify whether you want to read or write to the file, and whether or not you 
want a new file to be created. For example, 
 

>> fid = fopen('TEXTFILE.txt', 'r'); % Read-only (creates a file if there is none there) 

>> fid = fopen('TEXTFILE.txt', 'w'); % Write to an existing file (overwrite what is already there) 

>> fid = fopen('TEXTFILE.txt', 'w+'); % Write to an existing file or create a new file (overwrite 

over existing contents) 

>> fid = fopen('TEXTFILE.txt', 'a'); % Write to existing file but append to what is already there 

 

A little note about file ID's in MATLAB: a file identifier will actually be a number, and some 
numbers have special meanings: 
 

fid = -1 ---> cannot open file 

fid =  1 ---> standard output 

fid =  2 ---> standard error 

 

Closing a file is done with the fclose function: 
 

>> fclose(fid); 
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Example 1 

>> a = [1 2 3 8 4 5];  

>> fid = fopen('some_data_1.txt', 'w');  

>> fwrite(fid,num2str(a), 'char');  

>> fclose(fid);  

 

In the call of the fopen function the flag 'w' was used. This defines that 
the file will be opened, or created if it does not exist, for reading and 
writing discarding any data stored in that file. We have converted the 
numerical variable a to a string using num2str, in order to be 
compatible with the 'char' type. The previous example created a file 
with the following contents:  

 

1 2 3 8 4 5 
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Example 2 
Next is a simple example that reads in numbers from the file 
some_data_1.txt created in the previous example.  

1 2 3 8 4 5 

 

>> fid = 

fopen('some_data_1.txt');  

>> A = fread(fid);  

>> fclose(fid);  

>> b = char(A');  

>> b  

 

b =  

1 2 3 8 4 5 

>> b_num = str2num(b);  

>> b_num  

 

b_num =  

1 2 3 8 4 5 

 

>> b_num + 3  

 

ans =  

4 5 6 11 7 8  

SKAA3413 - Computer Programming 15 



Example 3 
In this example we will read the file some_data_1.txt with the same 
contents as before.  

8 7 9 3 4 5  

 

>> fid = 

fopen('some_data_1.txt');  

>> a_1 = fscanf(fid, '%i',1) 

 

a_1 =  

 

8 

>> a_2 = fscanf(fid, '%i',1)  

 

a_2 =  

 

7 

 

 >> a_3 = fscanf(fid, '%i',1)  

 

a_3 =  

 

9 
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Example 3 (cont.) 
>> a_4 = fscanf(fid, '%i',1) 

 

a_4 =  

 

3  

 

>> a_5 = fscanf(fid, '%i',1) 

 

a_5 =  

 

4 

>> a_6 = fscanf(fid, '%i',1)  

 

a_6 =  

 

5  

 

>> fclose(fid);  
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Field Type: 
%i - Integer, signed 

%f - Floating-point number 

%s - Character string 



EXAMPLE 4 

Without File Operation 
(Command Window) 
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Example 4 – Projectile (For-Next) 

Problem:  

    If a ball is thrown with an initial velocity, v and angle of elevation a, 
write a program that calculates the velocity, vertical and horizontal 
distance at intervals of t/10 seconds, where t is time taken for the ball 
to reach maximum horizontal distance. 

 
 The program should: 

  Provide facility for the user to enter input data. 

  Display the max horizontal and vertical distances, time to reach   
 these distances and distance Sx and Sy at every t/10 intervals. 

  Provide facility for other user to enter their data i.e. by clearing   
 the existing input data and output. 

  Provide facility to terminate itself. 
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Example 4 (cont’d) 

1. Analyse 

Identify the input, processing and output needs 

• Input Needs: 

 Initial Velocity and Angle.  
 

• Processing Needs: 

 Display results. 

 Terminate processing. 
 

• Output Needs: 

 Display : Resultant velocity, vertical and 
horizontal distances of ball at every t/10, 
maximum horizontal and vertical distances, and 
time to reach these distances. 
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Sy 

Sx 

Example 4 (cont’d) 

These equations will 
 be used 11 times,  
ie. at every t/10 

Sxmax,Tsxmax, 
Symax & Tsymax 
can be calculated  
once the values of   
u and a are known 

u 
a 

Sxmax,Tsxmax 
 X 

Symax,Tsymax 
X 

Sxi,Syi,Vi, ti 

Equations Used 

1. Sxmax = u2 sin2a / g,   Tsxmax = 2 u sina / g 

2. Symax = u2 sin2a / 2g,  Tsymax = u sina / g 

 

3. Sx at time t = ut cosa 

4. Sy at time t = ut sina   - g t2 /2 

5. v at time t = √(u2 - 2ugt sina + g2t2) 
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Example 4 (cont’d) 

2. Design -Flow chart 

Start 

Input u & a 

Convert a to radian 
Calc. Sxmax, Tsxmax, 
Symax, Tsymax 

Postn=0 

Is Postn <=10 
Calc. Sx,Sy, v  

using eqn. 3 to 5  
Print time, 

Sx, Sy, V 

Print Sxmax with time, 
Symax with time 

End 

No 

Yes 

Postn=Postn +1 

1. Sxmax = u2 sin2a / g,   Tsxmax = 2 u sina / g 

2. Symax = u2 sin2a / 2g,  Tsymax = u sina / g 

3. Sx = ut cosa 

4. Sy = ut sina   - g t2 /2 

5. v = √(u2 - 2ugt sina + g2t2) 
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Output at 
Command 
Window 

using 

' fprintf ' 

Output at 
Command 
Window 



EXAMPLE 5 

With File Operation 
(Output File) 
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Output to 
 Text File 

(Permission: 'w') 

Closing a file 

Make it as  
INPUT 

file data 



EXAMPLE 6 

With File Operation 
(Input & Output File) 
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Output File 

Example 6 
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Input File 
Animation 

Graph 
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Read input file 
from 

'data1.txt' 

Page 1/2 
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Plot graph 
with 
animation 
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