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Nested Structures In C

As a final look at nested structures, I’ve completed the simple
database that we started in the previous set of notes. It includes, file
1/0O, pointers, functions of all sorts, arrays of nested structures, string
handling/manipulation, every C control statement, keyboard input,
etc. Virtually everything you’ve learned about C this semester is
Included in this example!

I’ve tried to make the database a fairly complete example in terms of
what the user can do to the data, how the data is read from the file.

The program is menu-driven offering the user a total of 15 different
options of various operations that | thought might be representative
of typical operations on a database of this sort.

There are 10 functions plus the main function in the program. The
main function basically consists of a large switch statement that
handles the user selection from the menu.

’
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Nested Structures In C

The program contains a total of 428 lines of code, so I’'m not
putting it in these notes! The complete program is on the code
page for our course so feel free to download it and look at how
the program was constructed.

I’ve put a few selected sections of the program on the next few
pages to illustrate certain points.

You can certainly use this program as a model to create a
simple database for any basic structure (object) that you would
like to process. I've even included a user option that will create
an output file of the current array of structures, so as the user
enters new information and deletes old, the current state can be
saved in a output file that has exactly the same structure as the
Input file, so that next time you run the program the previous
state can be loaded from the new file. ;
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The user-option menu

e K:ANCOP 3223 - Spring 2009\COP 3223 Program Files\5tructures

WELCOME TO THE COFP 3223 STUDENT DATABASE
Please select from the following options:

List all available information for all students.
List only the names of all students.

List every student’s name and email address.

List the information for a specific student.
GPA-bhased search <all student's with gpa < x.xx>.
GPA-—bhased search <all student's with gpa » x.xx>.
Credit—hour bhased search (all with < x hersl.
Credit—hour based szearch <(all with >= x hrs>.
Modify student’'s name.

Modify student’'s credit howurs.

Lizt the current number of =s=tudentsz in the database.
Create file from current database structure.

Add a new student to the databasze. [Heguires spacel
Delete a student from the database.

End program.
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gzimple databaze.c
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The preprocessor directives and
the definition of the structures

LA
ot
Fu
h‘:
ot

I
=
i
10
L

re
_'-rh.

[

TRUE
I —

FALSE 0O
MOXLENGTH 15

The maximum number of students that
can be stored in the array. For a larger
file,

increase this number.

EMATLSTZE 30
MLXNUMBERCFSTUDENTS

FILESTRING 25
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28 typedef strmct ucfS5tudent Student;

| i

stronct personName
char firstHame [MAXLENGTH] :
char middleName [MAXLENGTH] :
char lastHName [MLXTEMGTH]
I

stroct ucfStudent
stroct personiName =studentMHame:
char email [EMATI.STZE] ;
float gpa:
int creditHours:
int walid:
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zsimple databaze.c

Start of main function — shows

-y =1 variable definitions and initial fill of

221 f A rhd kb d kbt bkttt s xGEGIN MAT

222 int main () the database array.

223 |

224 int i; //loop control

225 int index; //array position returned by searches

226 int counter:; counts things a5 nesded

227 FILE *inFilePtr; //input file pointer

228 Student =tudentDBE [MAXNUMBEROFSTUDENTS) the database

229 Student newStudent: 2 nev student's information

238 int numberCOfRecordsInDB; //number of student records in the database
231 int userSelection; //menu item selected by the user

232 char searchMName [MALXLENGIH]: //student’'s last name for searching

233 float lowGPA, highGPA: apa thresholds for searches: options 5 & &
234 int lowCH, highCH; foredit hour thresholds for searches: options 7 & 8
235 char nEWLastNamE:HRRLENGTd_: SSnev student last name for option 9
236 int newCH; //nev credit hour wvalue for option 10

237

238 if ( (inFilePtr = fopen("database.txt", "r")) == NHULL )

239 printf ("Sorry, could'nt open input file\n"):

248 H

241 else

242 numberOfRecordsInDB = fillDatabkase (studentDB, inFilePtr):

243 drawMenu () ;

244 printf ("Please enter your choice: ");

245 scanf ("%d", suserSelection);

246 printf("\n")

247 while (userSelection '= 15)1{
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e KVCOP 3223 - Spring 2009%C0P 3223 Program Files\Structures In C - Pz - |I:I|ﬂ

WELCOME TO THE COF 3223 STUDENT DATABASE

FPleaze szelect from the following options:

List only the names of all students.

Modify student’'s name.

Modify student’'s credit hours.

Delete a student from the database.
End program.
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Pleasze enter your choice: 2

Lizt all available information for all students.

List every student’'s name and email address.
List the information for a specific student.
GPA—bazed search Call student's with gpa < ».xx>.
GPA—bhazed search Call student's with gpa > ».xx>.
Credit—hour based search <(all with < x hersl>.
Credit—hour based search <all with >= x heys).

Lizt the current numbher of students in the database.
Create file from current database structure.
Add a new student to the databasze. [Reguires spacel
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The complete list of =s=tudent names

Kristi Marie Albasini

Screen shot showing the execution
of option 2.

Maria Jenne Lope=z=

Debi Lynne Shorter
Hayden Leslie Panettiere
Eva Rose Mendes

HKrizti Anne Campbell
Keri Elizabeth Ronson
Laura Suzanne Daly

Lisa Brianne Fernande=
Heidi Alliszon Tommasini
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s K:ACOP 3223 - Spring 2009\COP 3223 Program Files\Structures In C - Part 3\simple databa... |gy|m) £4

s

Please enter your choice: &

Please enter gpa threshold low-end: 3.8 -
Students with GPAs >= 3.80

ame: Kristi Marie Albasini

PA: 3.98

ame: Maria Jenne Lopez

PA: 3.99

ame: Hayden Leslie Panettiere

PA: 3.95

ane: Kristi Anne Camphell Screen shot showing the execution
ame: Lisa Brianne Fernandez of Optlon 2

PA: 3.86

ame: Heidi Allison Tommasini
PA: 3.99
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Practice Problems

Add new functionality to the simple database program
by adding a new user option to the main menu to
perform some function that is not currently an option.
Some suggested new features might be: search for all
students with the same first name, or same last name; a
search based on an email address, i.e., find the student
with a specific email address.

Modify the simple database by adding more members
to the structure, such as the student’s major, student’s
mailing address (i.e., could be a separate structure
similar to what we did with the student’s name.)

’
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