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Common Programming Errors

1. Error in problem definition Correctly solving the wrong

problem.

2. Incorrect algorithm. Selection and algorithm that solves
the problem incorrectly or badly.

3. Error in analysis. Incorrect programming of the algorithm.

4. Semantic error. Failure to understand how a command
works

5. Syntax error. Failure t follow the rulus of the
programming language

6. Execution error. Failure to predic the possible
ranges in calculations (i.e., division by zero. ect.)

7. Data error. Failure to anticipate the ranges of data

8. Documentation error. Use documentation does not match

the program.
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1. Undeclared or incorrectly declared variables
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A Catalog of Bugs (A Classification of bugs by type)

These are not syntax errors but bugs that would still be

present after syntax chceking is complete.

Logic
1. Taking the wrong path at a logic decision.
2. Failure to consider one or more conditions.
3. Omission of coding one or mofe flowchart boxes.

4. PBranching to the wrong label.
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Data

Variables

Arrays
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Not initialize the loop properly.
Not terminate the lopp properly.
Wrong number of loop cycles.
Incorrect indexing of the loop.

Infinite loops (sometimes called closed loops).

Failure to consider one or more conditions.

Failure to edit out incorrect data.

Trying to read less or more data than there are.

Editing data incorrectly or mismatching of editing fields

with data fileds.

Using an uninitialized variable.

Not resetting a counter or accumulator.

Failure to set a program awitch correctly.

Using an incorrect variable name (that is , spelling

error using wrong Vvariable).

Failure to clear the array.
Failure to declare arrays large enough.

Transpose the subscript order.
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Arithmetic Operations (see also variables)

1. Using wrong mode (i.e, using integer when real was
needed) .
2. Overflow and underflow.

3. Using incorrect constant.

4. Evaluation order incorrect.
5. Division by zero.
6. Square root of a negative value.
7. Truncation.
Subroutines
1. Incerrect attributes of functions.
2. Incorrect attributes of subroutine parameters.
3. Incorrect number of parameters.

4. Parameters out of crder.

Input/Output (see also Data)

1. Incorrect mode of I/0 format specifications.
2. Failure to rewind (or position) a type before reading or
writing.

3. Using wrong size records or incorrect formats.
Character Strings
1. Declare character string the wrong size.
2. Attempting to reference a character outside the range of

the string length.
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Logical Operations

1. Using the wrong logical operator.
2. Comparing variables that do not have compatible attri-
butes.

3. Failure to provide ELSE clause in multiple IF statements.
Machine Operations
1. Incorrect shifting.
2. Using and incorrect machine constant (i.e.;using decimal
when hexadecimal was needed).

Terminators

1. Failure to terminate a statement.
2. Failure to terminate a comment,

3. Using "instead of ’, or vice versa.
4. Incorrectly matched quote.

9. Terminate prematurely.

Miscel laneous
1. Not abiding by statement margin restrictions.

2. Using wrong function.

Special Bugs
There is another category of bugs that will be called special

bugs here. They are sophisticated errors (i.e., difficult to locate).
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Semantic FError

These errors are caused by the failure to understand exactly

how a comrand work: ;. An exanple is to gssume that arithnetic operations
are rounded. Another exanple is to assume that a loop wll be skipped
if the ending valus is smaller than the initial value. In 1 BM FORTRAN

DO, loops are always executed once.

Semaphore Bug

This type of bug becones evident when process A is waiting on
a process B while process B is waiting upon process A This type of bug
usual ly emerges when running large conplicated systens, such as operatin

syst ens. This is called the deadly enbrace.

Timng Bug
A timing bug can develop when two operations depend on each

other in a tine sense. That is, operation A nust be conpleted before

operation B can start. If operation Bstarts too soon, a timng bug
can appear. Both timng bugs and semaphore bugs are called situation
bugs.

Opration Irregularity Bugs
These bugs are the result of nmachine operations. Soret i mes
unsuspecting programmers do not wunderstand that the mnmachine does arith-

netic in binary; so the innocent expression
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1.0/5.0x5.0
does not equal one. This error shows up when this test is made.

A

5.0

IF (1.0/A*B .EQ. 1.0) ...
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=4

data wngusuuiicduliddues
4. Always complete your logic decisions

wnsfil  inpu data UiRwy 2 code fim 1 w38 2 TUTunTy
o [}

's 1 | w
L3RS INANTATIEDULRNNE  code 1 TaudalIawlvin 071099 1 vsdegs Tusia

] 1 3 »
<y [ Y o o o
2z FemutueFeeverdahadudaisrcansietaangt 9unfte  faliuenasuin
|

Llugrndauseinnil fe If (code=1) is false Then assume (code=2) W@

B L
U dvuludnuueilunufe if (code=1). is false and (code=?) is false

print message error HununuawiInbnLsndl code fia N nafi dutal

T e ety B N TR T T e e 1 e it o

153

gram modification YU5:UU online L?ﬁﬁﬂﬂﬂuaﬁuﬂﬁﬂﬁmz 5. P
3o modify iuUWJHH%oﬁﬁaanﬁﬁﬂﬁ Wituy Time sharing insert, delete
Wiley  Raetngidu  BASIC PLUS weainies PDP 11 Haiu TR L PR RPTT
1% debugging %dﬂ‘\dﬁu debugging 1A52aL 52070 drunaniL Awlunnsg
ﬁaiuﬁaxuﬁﬂqL1awiﬂuﬂ$:uﬁmﬁ1%ﬂuaquuﬁax%umau AT

Task Units

Planning 1

Writing 1

Debugging 4

Testing 1
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uuudnia

1. Using the syntax diagrams of Pascal; state wheter the
following Pascal statements would or would not cause a
syntax error. Assume that all necessary ariables have been

correetly declared defined,

(a) while X < 1 and Y <> 2 do readin{ch)
(b} for i: 1 downto n do sum : = sum + i
(c) if testflag and(i<=n)then
else writeln('done”)
(d) circlearea : = pi'r’'2
(e) repeat
begin
X 1 ¥Y; Y =2 ; Z2: X4Y;
end:
until Z >1000
(f) root := b + sqrt (disc)12a
(g) if count := 0O then
writeln('empty file’)
{(h) writeln; writeln: writeln
(i) var i,j,k = integer;
(J) case of
l:je=j+1;k:=k+1
2:j:=sqrt(j+k);k:=0
3,4:j:= abs(j+k);k:=-1

end



156

(k) if count < 15 then

a:=a+l];
clas
b:=b+1

2. Find and correct all of the errors in the following program.
Characterize each error as either & syntax , run-time ,or

logic error.

line
numbe
1 program sample(input,ocutput);
2 {This program computes the sum of the
sum of the integ from to k
3 k is read as a data value
4 var K sum : integer;
5 readln (k);
6 sum :=1;
7 for i=1 to k do
8 sum = k
9 writeln('the sum from 1 to k is’,sum)

10 end .
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3. Assume that you have entered the following program.

001040

00110

00120

00130

00140

00160

00170

00180

00190

00200

00210

00220

00230

00240

00250

00260

00270

00280

00290

00300

program fibonacci(input,output});
{ This is a first attempt at program to
generate the fibonacci sequence x(i) = x(i-1) +
®x(i~2), i = 2,3,...; %(0) = x(1) = 1. We will stop
when we come to some user-specified upper limit}
begin
readln(limit);writeln(’index fibonacci number’});
i := 0; x:=1 ; writeln(i:6,x:1%);
i:=1; y:=1; writeln(i:6,y:19);
while (z<limit} do
z:=%+y {This will determine the next number
in the fibonacci sequence 1
ir=i+1l;writelm{i:6,z:15);
y:=2;
x:=y {Thig last two statements set up for
the next iteration }
end;
wrireln ('end of the fibonacci sequence’ );
writeln {(’a total of’,i, numbers were generated)

end. {of fibonacci}
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After giving the command +to run the program, the computer

produced the following error messages.

pascal program fibonacci
00471 00170 readln(limit);writeln(’index fibonaceci numb
* * % 104
000035 ¢o180 i:=0; x:=1; writelﬁ(i:ﬁ,x:lS);
ok
000037 00190 i:=1; y:=1; writeln(i:6,y:15);
Ak ok
0Coo056 00200 while (z¢limit)do
Wk .
000057 00230 i:=i+1; writeln (i:6,z:15);
e e W
000073 00270 end;
* ok .
000117 002390 writeln (’'a total of’,1i,'numbers were
generated)
* K
x*xx  premature of source file
compiler error messages:
q: "}"expected
6: illegal gsymbol
59: error in variable
104: identifier not declared
202: string constant must not exceed source line

error(s) in Pascal progranm

Locate and correct all the syntactic errors in the prog
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4. Assume that after making all the necessary changes to the
program in Exercise 3, you attempted to run the program and
get the following run-time errors message
7100
index fibonacci number
0 1
1 1
~-program terminated at: 00053 in fibonacci
-attempt to reference an undefined variable

fibonacck

x = i
y = 1
z = u
limit = 100

Discuss how vyou would go about determining what the error was.
Discuss your use of hand-simulation, the program output ,the dump,
and writeln commands in helping you to locate the problem. Locate

and corect this run- time error.

5. Again, assume that vyou have corrected the run-time error
discussed in Exercise 4. Now when the program is run, it

produces the following output.



(a)

(b)
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7 100

i ndex fibonacci  nunber
0 |
1 1
2 2
3 4
4 8
5 16
6 32
7 64
8 128

end of the fibonacci sequence

a total of 8 nunbers were generated

Insted of printing out 100 nunbers as we had requested,
the program only printed out 8. In addition, the nunbers
did print are incorrect, D scuss how you would go abo
finding and correcting this logic error. In your answ
discuss the role that hand-sinulation, the program outpu
and additional writeln conmands would play in helping y
correct the m stake.

After correcting the error(s) from part a, test the
program to see if it works property under all possib
conditions. if not, suggest necessary change to nmake t

program nore secure against pathological conditions.

Y3 O ranae
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6. Explain the meaning of the following item
a. Abnormal End
b. Strorage Map
c. Echo Checkiﬁg

d. Bug Arresting

e. GIGO
7. Explain the different between syntax error and execution error

8. How can we use trace technique in debugging program



