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4-1

PDL

PDL

PDL

PDL

PDL

PDL

PDL

:

Increment resource number by l

allocate a dlg struct using malloc

if malloc() returns NULL then return l

invoke OSrsrc _init to initialize a resource for the operation system

* hRstcPtr

resource number

return 0

PDL

PDL

*hRstcPtr

c

malloc( )

PDL

1

0

PDL

PDL

PDL

Keep track of current number of resource in use

If another resource is available

Allocate a dialog box structure

If a dialog box structure could be allocated

Note that one more resource is in use

Initialize

the

resource

Store the resource number at the location provided by the caller

Endif

Endif


3
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Reture TRUE if a new resource was created; else return FALSE
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4-2

RecordErrorMessage()

RecordErrorMessass()

3

5

RecordErrorMessage()

PDL

PDL

PDL

PDL

This routine outputs an error message based on an error code

supplied by the calling routine. The way it outputs the message

depends on the current processing state,which it retrieves

on its ownIt returns a variable indicating success or failure.

PDL

PDL

3

6

This routine outputs an error message based on an error code

supplied by the calling routineThe way it outputs the message

depends on the current processing state, which it retrieves

on its own. It returns a variable indicating success or failure.

set the default status

look up the message based on the error code

if the error code is valid

determine the processing method

if doing interactive processing

print the error message interactively and declare success

else doing batch processing

if the batch message file opens properly

log the error message to the batch file

close the fileand declare success

else the message code is not valid

notify the user that an interal error has been detected

PDL

PDL

PDL

PDL

PDL
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4.4

4-3

4-3

Pascal

C

Fortran

PDL

Pascal

procedure

RecordErrorMessage

(

ErrorCode:ErrorCode_t

;

var

Status:Status_t

);

{ This routine outputs an error message based on an error code

Supplied by the calling routine. The way it outputs the message

Pascal

depends on the current processing state, which it retrieves

on its own. It returns a variable indicating success or failure. }

set the default staus

look up the message based on the error code

3

8

if the error code is valid

determine the processing method

if doing interactive processing

print the error message interactively and declare success

else doing batch processing

if the batch message file opens properly

log the error message to the batch file,

close the file, and declare success

else the message code is not valid

notify the user that an internal error has been detected

ErrorCode

Status

PDL

Pascal

Begin

End

C

PDL

PDL

Pascal

procedure RecordErrorMessage

(

Errorcode:ErrorCode_t

var Status:Status_t

);

{ This routine outputs an error message based on an error code

Supplied by the calling routine. The way it outputs the message

depends on the current processing state, which it retrieves

on its own. It returns a variable indicating success or failure.}

begin

{ set the default status }

{ look up the message based on the error code }

{ if the error code is valid

{ determine the processing method }

{ if doing interactive processing}

{ print the error message interactively and declare success}

{ else doing batch processing }

{ if the batch message file opens properly}

{log the error message to the batch file,

close the file and declare success}

{else the message code is not valid}

{ notify the user that an internal error has been detected}

end; { RecordErrorMessage() }

PDL
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PDL

PDL

PDL

PDL

Procedure RecordErrorMessage

(

ErrorCode

ErrorCode_t;

var status:Status_t

)

{ This routine outputs an error message based on an error code

Supplied by the calling routine The way it outputs the message

depends on the current processing state

which it retrieves

on its own

It returns a variable indicating success or failure

}

begin

{ Set the default status }

Status:=Failure;

{ look up the message based on the error code}

LookupErrorMessage(ErrorCode,ErrorMessage);

ErrorMessage

{ if the error code is valid }

{ determine the processing method }

{ if doing interactive processing }

{ Print the error message interactively and declare success }

{ else doing batch processing }

{ if the batch message file opens properly }

{ log the error message to the batch file,

close the file

and declare success }

{ else the message code is not valid }

{ notify the user that an internal error has been detected

end; { RecordErrorMessage() }

ErrorMessage

procedure RecordErrorMessage

(
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ErrorCode:ErrorCode_t;

var

Status:Status_t

);

{This routine outputs an error message based on an error code

Supplied by the calling routine. The way it outputs the message

depends on the current processing state, whict it retrieves

on its own. It returns a variable indicating success or failure. }

var

ProcessingMehod:

ProcessingMethod_t;

ErrorMessage:

Message_t;

FileStatus: Status_t;

begin

{set the default status}

Status:=Failure;

{look up the message based on the error code }

LookupErrorMessage(ErrorCode,ErrorMessage);

{if the error code is valid}

if

(ErrorMessage.ValidCode)

then

begin

{determine

the

processing

method}

ProcessingMethod

:=

CurrentProcessingMehod;

{if

doing

interaction

processing}

if (ProcessingMethod = Interactive) then begin

{print

the

error

message

interactively and declare success }

PrintInteractiveMessage(ErrorMessage.Text);

Status

:=

Success

end

{else

doing

batch

processing}

else if (ProcessingMethod = Batch) then begin

{if the batch message file opens properly}

FileStatus

:=

OpenMessageFile;

If

(FileStatus

=

Success)

then

begin

{log the error message to the batch file,close the file,

and

declare

success}

4

1

LogBatchMessage ( ErrorMessage.Text ) ;

CloseMessageFile;

Status := Success

end { if }

end { else }

end

{ else the message code is not valid }

else begin

{ notify the user that an interanl error has been detected }

PrintlnteractiveMessage ( 'Internal Error; Invalid error code' ,

'in RecordErrorMessage()' }

end

end; { RecordErrorMessage () }
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5.2
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5.5

5.6
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7.5

3.4

C Pascal

Ada

Basic

Fortran

C

Basic

GOSUB

Pascal

Procedure HandleStuff ( Var InputRec:CORP_DATA,CrntQtr:integer,

EmpRec:Emp_DATA, Var EstimRevenue:Real, YTDRevenue:Real,

ScreenX:integer,ScreenY:integer,Var NewColor:Color_TYPE,

Var PrevColor:COLOR_TYPE,Var Status:STATUS_TYPE,

ExpenseType:integer);

4

6

begin

for i := 1 to 100 do begin

InputRec.revenue[1]:= 0;

InputRec.expense[i]:=CorpExpensse[CrntQtr,i]

end;

UpdateCorpDatabase(EmpRec);

EstimRevenue:=YTDRevenue * 4.0 /real(CrntQtr)

NewColor:=PrevColor;

status:=Success;

if ExpenseType1 then begin

for i:= 1 to 12 do

Profit[i]:= Revenue[i]-Expense.Type[i]

end

else If ExpneseType= 2 then begin

Peofit[i]:=Revenue[i] - Expense.Type2[i]

end

else if ExpenseType= 3 then

begin

Profit[i]:=Revenue[i] - Expense.Type3[i]

end

end

10

HandleStuff

19

ExpenseType=2

ExpenseType=3

InputRec

InputRec

CorpExpense

Profit

CrntQtr 0

YTDRevenue*4.0real(CrntQtr)

100, 4.0, 12, 2

3

magic 11.1


4

7

CORP_DATA

ScreenX

ScreenY

PrevColor

11
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Stacktop

PopStack()

4

9

if ( Node <> nil )

while ( Node.Next <> nil ) do

Node = Node.Next

LeafName = Node.Name

else

LeafName = " "

LeafName = GetLeafName(Node)

(1)

(2)


5

0
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5.1.1

Points = DeviceUnits * ( POINTS_PER_INCH / DeviceUnitsPerInch ( ) )

DeviceUnitsToPoints(DeviceUnits Integer): Integer;

begin

DeviceUnitsToPoints = DeviceUnits *

( POINTS_PER_INCH / DeviceUnitsPerInch ( ) )

end

Points = DeviceUnitsToPoints ( DeviceUnits )

DeviceUnitPerInch()0

DeviceUnitsToPoints( DeviceUnit:integer):integer;

begin

if DeviceUnitsPerInch ( ) <> 0

then

DeviceUnitsPoints = DeviceUnits *

( POINTS_PER_INCH / DeviceUnitsPerInch ( ) )

else

DeviceUnitsToPoints= 0

end

36

36

3
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5.2
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Report.Print()OrderInfo.Check()
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RePort

PrintReport
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FormatAndPrintOutput()

HandleOutPut()

ComputeReportTotal

ComputeReport

TotalAndSetPrintingReadyVar
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MichaelRees

20
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CaldoanPayment()

GetIconlocation()

DoStep1()
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GetFileData()
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GetNameAndChangePhoneNumber()

Name

PhoneNumber

Name

PhoneNamber

Startup() CompleteNewEmployee() Shutdown()

Startup()

Startup
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if

case

InputAll()

ComputeAll()

EditAll()

PrintAll()

if

case

Apple Macintosh

Microsoft Windows

Pascal

5.3.3
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DispatchReportPrinting()

,

GetEmployeeData()

GetFirstPartofEmployeeData()

1

ConfirmEntryAndAdjustData()

CompleteTransaction()

5

5

l

5

2
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ComputeExtravagantNumber()

5

l

5-1

5.4

Sin()

InitVars

varl

varZ

var3

varN
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LookUpFirstSupervisor()

EmpRec

EmpRec

EmpRec

LookUpFirstSupervisor()

EmpRec

LookUpFirstSupervisor()

LookUpFirstSupervisor()

EmpRec

EmpRec

LookUpFirstSupervisor()

LookUpFirstSupervisor

EmpRec

EmpRec
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unintuitive

stamp coupling


pathological


Basic

52
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Tan

EmpRec
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Global Data

5-2

OfficeRec

OfficeRec

27
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100
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500
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PDL

5.6.l

Denominator

Pascal

Assert Denominator<>0,'Denominator is unexpected equal to 0.'

;

Denominator 0

Denominator<>0

True

False

False

Pascal

Procedure Assert

(

s

A eertionn: boolean;

Message : string

);


6

2

begin

if not Assertion

begin

writelnMessase

;

writeln('Stopping the program.');

haltFATAL_ERROR

end

end;

AssertFileOpen

InputFile<>NULL

'Couldn''t Open input file'

FileStatus : FileOpen (InputFile);

Assert(FileStatus<> NULL'Couldn't Open input file');

5.6.2

c

float tan

(

float OppositeLength;

float AdjacentLength

)

{

/**/

Aseert( AdjancentLength != 0AdjanceLength deteced to be 0." );


6

3

return (OppsiteLenght/AdjancetLength);

}

5.6.3

case

5.6.4




5.6.5


C

c

#define DEBUG


…
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#ifdefined

DEBUG

*

*


…


#endif

DEBUG

if DEBUG

0

if DEBUG

PRINTER ERROR

if DEBUEG

LEVEL_A

if defined

define DEBUG

if defined

DEBUG

define DebugCode

code fragment

code_fragment

#else

#define DebugCode

code fragment

#endif

DebugCode

(

statement 1;

statement 2;

DEBUG


…


statment n;

)



Pascal

BEGIN DEBUG

END DEBUG
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Procedure DoSomething

(

Pointer:PONITER_TYPE;


...


);

begin

{ check parameters passed in }

CheckPointer

Pointer


...


end.


CheckPointer

Procdure CheckPointer

Pointer

POINTER

TYPE

begin

{perform check 1 --maybe check that it's not nil}

{perform check 2 --maybe check that its dogtag is legitimate}

{perform check 3 --maybe check that what is point to isn't corrupted}


…


{perform check n ...
 }

end;

Proccure CheckPointer (Pointer: POlNTER_TYPE );

begin

{no code;just return to caller}

end;

5.6.6




6

6

5.6.7

5.6.8

C

C

Perror


5.6.9





6

7

SAVE

5.7

Basili

Perricone

39

C

C

Pascal

6

8

C

ANSI

Ada

procedure

InvertMatrix

(

OringinalMatrix : in MATRIX;

ResultMatrix : out MATRIX;

);

procedure

ChangeStringCase

(

DesiredCase : in STRING_CASE;

MixedCaseString: in out USER_STRING

);


…


procedur

PringPageNumber

(

PageNumber : in INTEGER;

Status: out STATUS_TYPE

);

C

C

fprintf()

printf()

fputs()

puts()

C

strncpy

memcpy

46

6

9

17

29Card

Church

Agresti 1986

c

Pascal

Pascal

InputVal

proceoure Sample

VAR InputVal : Integer

OutputVal: Integer

begin

InputVal := InputVal * CurrentMultiplier InputVal

;

HputVal := InputVal + CurrentAdder InputVal

;


…


OutputVal := InputVal;

end

Inputval

InnutVal

InPutVal

InputVal

InputVal

WorkingVal

InputvalThatBeComesAWorkinsVal

X

Val

procedure Sample

VAR InputVal: Integer

OutputVal: Integer
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var

WorkingVal: Integer;

begin

WorkingVal := InputVal;

WorkingVal := WorkingVal * CurrentMultipier (WorkingVal );

WorkingVal := WorkingVal + CurrentAdder( WorkingVal );


...



...


OutputVal := WorkingVal;

end;

WokingVal

InputVal

InputVal

Ada

in

WorkingVal

Fortran

7

7

7

7

13

13


7

1

i_,m_,o_

INPUTMODIFY

T

OUTPU

5.4

ADT

T

AD

ADT

ADT

5.8

C

Pascal

Ada

5.8.1

sin()

cos()

CustomerID()

Fotmatoutput

if ( Formatoutput ( InputFormatting

Output ) = Success ) then


...



7

2

FormatOutput Input, Formatting, Output, Status

if Status = Success

then


…


Status := FormatOutput Input

Formatting

Output

if Status = Success then


…


5.8.2

5.9

C

define producta

b

a*b

a

b

x

1,x 2

x+1*y+2

define product a b

a

*

b

preduct

define preduct ( a b) ((a)*(b))

define LookupEnt

ry (KeyIndex )\

Index = (key-10)/5;\

Index = minIndex,MAX_INDEX

;\

Index = max ( Index,MIN_INDEX );


…


for ( Entrycount=0; Entrycount<NumEntries; Entrycount ++
 )


7

3

C

C

++

--

5.9.1


7

4

7

?

5.10


7

5

6.1

6.2

6.3

6.4

6.5

5

7

12.3

Routine Modu1e

C

Pascal

Ada

6.1

1981 Software Mainte

nance GuidebookGlass

Noiseux

Lientz

Swanson Software Maintenance Management

,89%

1980

15%1979

,


7

6

6.1.1

Sin()Cos()

Tan()

Arcsin()

init_stack() push()

pop()

5.3

6.1.2

SetSpeed()

GetCurrentSettings()

ResumeFormerSpeed()

Deactivate()

Larry

Constantine


7

7

6.2

400

Boehm

1987

4

6.2.1

25

5

20

7/8

Erody Boock

Ada
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6-1

6-1

6-2

6-2

6-3

6-3


7

9

6.2.2

20K

node = node.next

and

phone = node.data.phone

20000

node = NearestNeighbor(node)

phone = EmergencyContact(node)

node = node.next

node = NearestNeighbour(node)

node

node

node =

node.text

if ( node.text<>null ) then

node = node.text

if ( node<>null ) then

if ( node.next<>null ) then


8

0

node = node.text

node=node.next

node = NearestNeighbor(node)

node

node

node

node

6.2.3

1

2

3

8

1

/

NoError

WarningError

FatalError

15

MAX_EMPLOYEES

15

IRS

8

2

if

case

EmployeeID = EmployeeID+1

CurrentEmployee EmployeeList [ EmployeeID ]

CurrentEmployee = NextAvailableEmployee()

CurrentEmployee = NextAvailableEmployee( EmployeeList, EmployeeID )

HighestPriorityEvent()

LowestPriorityrEvent()

NextEvent(),

FrontOfQueue(),BackOfQueue()

NextInQueue()


8

3

6.2.4



100

100

1000

1000



A

B

B

A

A

B

A’

B’

A

B

A’

B’



6.1

CurrentEmployee = NextAvaliableEmployee()


8

4

CurrentEmployee=NextAvailableEmployee(EmployeeList, EmployeeID)

NextAvailableEmployee()

NextAvailableEmployee

(EmployeeList, EmployeeID)

NextAvailableEmployee()

(1)

(2)

6.3

Booch 1991

/

/

/

Microsoft Windows

Windows

Windows

Windows

Macintosh

OS/2


8

5

35%

70%

70%

6.2

6.4

6.4.1
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6.4.2

Basic

Pascal

Fortran

/

Ada

C

+

C++

Fortran77

+

+

-

-

-

-

Basic

-

-

-

-

-

-

-

Pascal

Turbo Pascal

-

-

-

-

QuickBasic

-

-

-

-

QuickBasic

Ada C++

C

Turbo Pascal

Ada

C

C++

Turbo Pascal


Ada



Modula-2


Ada

Ada

Modula-2

Modula-2

Modula-2

definition module Events;

export

EVENT

EventAvailable

HighestPriorityEvent

LowestPriorityEvent;

8

7

type

EVENT

=

integer;

var

EventAvailable:boolean;

{ true if an event is available }

function

HighestPriorityEvent:Event;

function

LowestPriorityEvent:Event;

end

Events;

C++

C++

class Buffer

{

public;

typedef int EVENT;

BOOL Eventavailable;

/*true if an event is available */

EVENT

HighestPriorityEvent(void);

EVENT

LowestPriorityEvent(void);

Private;

...

};




Pascal


Pascal

4.0

Turbo Pascal

Turbo Pascal

Turbo Pascal 5.0

unit Events;

INTERFACE

type

EVENT=integer;

var

EventAvailable:boolean{ true if an event is available }

8

8

function

HighestPriorityEvent:

Event;

function

LowestPriorityEvnetEvent

IMPLEMENTATION

...

INTERFACE

end{unit Events}

Generic Pascal

Pascal

C

C

C

C

C

Static

Static

C

/* File:Event.h

Contains public declarations for the "Event" module. */

typedef int EVENT;

extern BOOL EventAvailable; /* true if an event is available */

EVENT

HighestPriorityEvent(void);

EVENT

LowestPriorityEvent(void);

#include

/* File:_Event.h

Contains private declarations for the "Event" module. */

/* private declarations */

...

C #

include

Event

#include

,


8

9

#include

Fortran

Fortran90

Fortran77

COMMON

Fortran

COMMON

COMMON

6.4.3

Basic

Pascal

10

10

_


9

0

DataRetrieval

dr_

UserInterface

ui_

DR_

UI_

ANSI FORTRAN77

6

6.4.4



6.5



9

1
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7.1

7.2

7.3

7.4

7.5

7.6

5

6

3.4

3.4

7.4

7.5

7.1

7.1.1

,
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PDL

7.1.2

1

7-1

l

2

3

4

Subprogram

2
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1

2

1

2

7-1

3

7-1

7-l

3

4

PDL

7-1

4

7.1.3
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10000

7.2

1974

IBM

IBM System Journal

Ed Yourdon

Larry Constantine

Structured Design:Fundamentals of a Discipline

of Computer Program and Systems Design

1971

Constantine

PDL
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7.2.1



7-2



7-2




97



,




98

n

n

l

7.3

7.3.1
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6.2

Ada




inheritance


Getsize()

Getsize()

C++

Ada

C

Pascal
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Nancy

Tom

7.3.2

7-3

7-3
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7-3

C++

class TimeCard

{

public:

int Enter

(

EMPLOYEE_ID Employee,

DATE

Date,

CLIENT_ID

Client,

PROJECT

ProjectCode,

int

Hours

)
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int Retrieve

(

int&

Hours,

DATE&

Date,

CLIENT_ID&

Client,

PROJECT

ProjectCode,

EMPLOYEE_ID Employee

);

protected:

…

};



7.3.3

6.2

7.4

( Subprogram )
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(Peter

Tripp 1977

Mannino 1987

Kelly 1987

Loy 1990)

Benuzerfreundlichkeit

7-4

Tom

50

Joh

7

7

50

Tom

7

7.4.1

Larry Constantine
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7-4

7.4.2

7.4.3
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105 1005

7.5

7.5.1

A

B

A

Adams

1980

Conceptual Blockbusting

7.5.2

J.P Morgon
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7.5.3

Horst Rittel

Melvin Webber

12

1940

7

7.5.4

1946

16

10%
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PDL

G. Polya

How To Solve In

1957

Polya

7-1

Polya

7-1

l

7

2

,

,

,

3

4

7.5.5
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7

4

42%

32%

2

7

,

7

12%

Card, Church

Agresi

1986

Card

0

2

Voltaire

(layer)
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l

2

7.5.6

3.4

3.4

7.6
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8.l

8.2

8.3

8.4

8.5

8.6

9

10

11

12

3.4

19.5

18.5

8.1
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8.1.1

1

0.5

____

____

____

____

____B

____

____

____

____

____

____

____

____

____

____

____

____

____

____

____

____

____

____

____

____

____

____

____

____

____

____

0

14

15

19

20

24

25

29

30

32

Aho, Alfred V., John E. Hopcroft

Data Structure and Algorithms, Reading

Mass

Addison-Wesley

1983

Reingold, Edward M

Wilfred J.Hansen

Data Structures

, Boston: Little, Brown, 1983

Wirth, Niklaus,

Algorithms and Data Structures

, Englewood Cliffs,N.J.;Prentice Hall, 1986
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8.2

C

Pascal

Fortran Generic Basic

x y z

C

typedef

Pascal

type

C

typedef float Coordinate_t

/* for coordinate variables */

Coordinate_t

float

float

C

Routine1(...)

{

Coordinate_t latitude;

/* latitude in degrees */

Coordinate_t longitude; /* longitude in degrees */

Coordinate_t elevation;

/* elevation in meters from earth center */

...

}

...

Routine2

...

{

Coordinate_t x;

/* x coordinate in meters */

Coordinate_t y;

/* y coordinate in meters */

Coordinate_t z;

/* z coordinate in meters */

...

}

x

y

z

latitude,longitude,elevation

Coordinate_t

typedef

typedef double Coordinate_t; /* for coordinate variables */

Pascal

30

30

30
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Type

EmployeeName_t = arrayy[1..3] of char;

Const

Namelenght_c = 30

Type

EmployeeName_t = array[1..NameLength_c] of Char

C

Coordinate_t

float

double

C

Pascal

Coordinate_t

C

Pascal

Ada

C++

Ada

Coordinate_t

package Transformation is

type Coordinate_t is private;

coordinate_t

Coordinate_t

with Transformation:

…

procedure Routine1

latitude:

Coordinate_t;

longitude:

Coordinate_t;

begin

-- statements using latitude and longitude

…

end Routine1;

Coordinate_t

Transformation

Coordinate_t

Coordinate_t
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6.2

Ada

Pascal

Age_t = 1~99

Age_t

1~99

C

typedef int Boolean_t;

8.3

BigInteger

LongString

typedef

type

Coordinate_x

x

float x

Integer

Integer

Integer

Integer

INT

int

INT

8.4
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8.4.1

template

C

extern

* *; /* */

static * *; /* */

*

*;

/*

*/

*

*

Chris

* * { Chris is a jerk! }

8.4.2

Basic

Fortran

Fortran

Basic

ACCTNO

ACCTNUM

ACCTNUM

ACCTNO

Fortran

IMPLICIT NONE

ANSI FORTRAN77

Fortran

NUM

NO




117

ACCTNUM

ACCTNO

8.5

Basic

' initialize all variables

Idx = 0

Total = 0

Done = False

...

'lots of code using Idx and Total

...

'code using Done

while not Done

...
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Basic

Idx = 0

'code using Idx

...

Total = 0

Total

'code using Total

...

Done = False

Done

'code using Done

while not Done

...

Done

Done

Done

Done

Done

i

j

k

Sum

Total

Fortran

Data

Startup()

DATA

Startup()

student_name
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char student_name[NAME_LENGTH+1] = {'\0'};

/* full name of student */

0

80X86

16

0CCH

0CCH

8.5.l
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8.6
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9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

8

10

19.5

18.5

9.1

C

X

X - XX;

XXX

Aretha + SalesTax( Aretha );

X

X + LateFee

X1

X

+ XXX;

X

X + Interest(X1

X);

X1

XX

XXX

Aretha
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Balance

= Balance - LastPayment;

MonthlyTotal

= NewPurchases + SalesTax( NewPurchases );

Balance

= Balance + LateFee( CustomerID, Balance ) + MonthlyTotal;

Balance

= Balance + Interest( CustomerID

Balance );

9.1.1

NumberofPeople0nTheUSOlympicTeam

1896

MaximumNumberofPointsSince1896

InterestRate

Rate

r

x

Velocity

TrainVelocity

VolocityInMPH VELT

V

TV

X

X1

CurrentDate

CrntDate CD

Current

C

X

LinesPerPage

LPP , Lines , X , X1

CurrentDate

CrntDate

CD

C

Current

Date

Date

X

X1

9.1.2

InputRec

EmployeeData

InputRec

EmployeeData
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BitFlag

PrinterReady

CalcVal

Sum

9.1.3

MaximumNumberOfPointsSincel896

x

x1

x2

x1

x1

x2

Gorla

Benander

1990

10

16

COBOL

8

20

9

15

10

16

NumberofPeopleOnTheUS0lympicTeam

NumberOfSeatsInTheSaddleDome

MaximumNumberOfPointsSince1896

N

NP

NTM

N

NS

NSISD

M

MP

Max

Points

NumTeamNumbers

TeamMbrCount

cTeamMbrs

NumSeatslnDome

SeatCount

cSeat

MaxTeamPoints

Record Points

cPoints

9.1.4

i

i

W

J Hansen

1980

9.1.5

totals

averages

maximums

Ttl

Sum

Avg
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TtlRevenue

RevenueTtl

RevenueTtl

ExpenseTtl

RevenueAvg

ExpenseAvg

TtlRevenue

ExpenseTtl

RevenueAvg

AvgExpense

Num

NumSales

Num

SaleNum

Numsales

S

Num

Count

Index

SalesCount

Saleslndex

9.1.6

first/last

first/end

add/remove

begin/end

create/destroy

insert/delete

first/last

get/release

increment/decrement

put/get

up/down

lock/unlock

min/max

next/previous

old/new

open/close

show/hide

source/destination

source/target

start/stop

9.2

9.2.l

i j k

Pascal

for i:

FirstItem to LastItem do

Data[i] := 0

i

j

k

RecordCount

Pascal

RecordCount:= 0

while not eof(InputFile) do
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begin

RecordCount := RecordCount + 1;

ReadLn ( Score [ Recordcount ] )

end;

{ lines using RecoudCount }

…

i

j

k

for TeamIndex := i to TeamCount to begin

for EventIndex := 1 to EventCount[ TeamIndex ] do

Score[ TeamIndex, EventIndex ] := 0

end;

i

j

j

i

Score [ TeamIndex,

EvenIndex ]

Score[i,j]

i j k

9.2.2

flag

flag

flag

C

if

Flag

...

if

StatusFlag & 0x0F

...

if

PrintFlag

16

...

if

ComputerFlag

0

...

Flag

=

0x1;

StatusFlag

= 0x80;

PrintFlag

= 16

ComputerFlag = 0

statusFlag =

0x80

,

Statusflag

0x80
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if ( DataReady )...

if ( CharacterType

PRINTABLE_CHAR )...

if ( ReportType

AnnualRpt )...

if ( RecalcNeeded

TRUE )...

DataReady

= TRUE

CharacterType

= CONTROL_CHARACTER;

ReportType

= AnnualRpt;

RecalcNeeded

= FALSE;

CharacterType = CONTROL_CHARACTER

StatusFlag = 0x80

if ( ReportType

AnnualRpt )

if ( PrintFlag

16 )

C

/* values for DataReady and RecalcNeeded */

#define TRUE

1

#define FALSE

0

/* values for CharacterType */

#define

LETTER

0x01

#define

DIGIT

0x02

#define

PUNCTUATION 0x04

#define

LINE_DRAW

0x08

#define PRINTABLE_CHAR

( LETTER | DIGIT | PUNCTUATION | LINE_DRAW )

#define CONTROL_CHARACTER

0x80

/* values for ReportType */

Typedef enum { DailyRpt

MonthlyRpt,

QuarterlyRpt

AnnualRpt

AllRpts

REPORT_TYPE_T;

9.2.3

TEMP

X
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C

/* Compute root of a quadratic equation

This assumes that ( b^2 - 4 * a * c ) is positive. */

Temp = sqrt ( b^ 2 - 4 * a * c );

root[0]

= ( -b + Temp )/( 2 * a );

root[1]

= ( -b – Temp )/( 2 * a );

sqrt ( b^2 - 4 * a * c )

TEMP

/*

Compute roots of a quadratic equation.

This assumes that ( b^2 – 4 * a * c )is positive */

Discriminant = sqrt ( b^2 - 4 * a *c );

root[0]

= ( -b + Discriminant )/( 2 * a );

root[1]

= ( -b - Discriminant )/( 2 * a );

9.2.4


Done


Done

Done

False

Done

True


Error


Error

Error

False

True


Found


Found

False

Found

True


Success


Success

Success

False

Success

True

Success

Processingcomplete

Success

Found
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Done

Success

(True)

(False)

Status

SourceFile

Status

True

True

False

Status

Error

Status_OK

Status

SourceFileAvailable

SourceFileFound

Source

Is

IsDone

IsError

IsSuccess

True

False

IsStatus

NotFound NotDone

Notsuccessful

if not NotFound

Found

Done

Successful

9.2.5

Ada

type COLOR is ( COLOR_RED, COLOR_GREEN

COLOR_BLUE );

type PLANET is ( PLANET_ERATH, PLANET_MARS, PLANET_VENUS );

9.2.6

FIVE

5.
 0

CYCLES_NEEDED

CYCLES_NEEDED

5.0

6.0

Five = 6.0

BAKERS_DOZEN

MAX

DONUTS

9.3

9.3.1
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PointTl

Ttl_Points

Addr Phone

Name

Emp

EmpAddr EmpPhone

EmpName

9.3.2

9.3.3

9.5

9.4
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9.4.1

g_

g_Running Total

m_

C

Static

Pascal

_t

Color_t

Menu_t

C

COLOR

MENU

_t

size_t

,

_T"

COLOR_T

MENU_T

Pascal

C

C

_C

Pascal

MaxRecs_C

MaxlinesPerPage_ C

C

_C

_e

_E

C

Pascal

C

*

Pascal

VAR

Ada

out

Fortran

IP

IP

IPMAX = IPMAX

l

IP

IPMAX

GymnasticsPointTotal

Gymnastic_Point_Total

GYMNASTICSPOINTTOTAL

C

PASCAL

Ada

C

Pascal

_

,

TotalPoints

totalPoints
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9.4.2

C

Pascal

Fortran


C




C

C

c

ch

i

j

n

p

s

typedef

_

UNIX

C

Microsoft Windows

C

Macintosh

C

Pascal

Macintosh

Pascal

Pascal

Pascal

Pascal

i j

k

Fortran

Fortran

Fortran

I

N

I J

K

X Y

Z

9.4.3
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C

Pascal


Pascal


LocalVariable

RoutineName()

5.2

m_ModuleVariable

m_

g_GlobalVariable

g_

Constant_C

_C

Type_t

_t

Base_EnumeratedType

Color_Red,

Color_Blue


C


GlobalRoutineName()

_FileRoutineName()

LocalVariable

_FileStaticVariable

GLOBAL_GlobalVariable

SCR_Dimension

LOCAL_CONSTANT

(

)

GLOBAL_CONSTATNT

SCR_MAXROWS

TYPE

LOCAL_MACRO()

GLOBAL_MACRO()

9.5

C

Microsoft Windows

C

Charles Simonyi

C
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9.5.1

wn

scr

fon

ch

C

pa

WN

wnMain;

SCR

scrUserWorkspace;

CH

chCursorPosition;

9.5.2

9-1

9-1

a

c

e

g

h

i

m

p lp,np

Intel

a

wn

awn

hwn

cwn

cfon

9.5.3
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wnMain

scrUserWorkspace

chCursorPosition

Main

UserWorkspace

CursorPosition

9-2

9-2

Min

First

First

Min

First

Min

Last

Last

First

Lim

Last

Lim

First

Last

,Lim

Last

Lim

Last

1

Max

Max

paReformat

apaReformat

ipaReformat

for

C

:

for (

ipaReformat = ipaFirstReformat;

ipaReformat <= ipaLastReformat;

ipaReformat++;

)…

PaLimReformat

IpaLastReformat

Lim

Last

<

<=

ipaReformat < ipaLastReformat

ipaReformat <= ipaLastReformat

9.5.4

ch

C

achDelete

ich

ichMin
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ichFirst

echDelete

ecbDelete = acbDelete

[icbFirst]

pachInsert

ppach

cchInser

cscrMenu

hscrMenu

mhserUserInput

ghscrMessages

9.5.5

First

Min Last Max

Lim

cpaReformat[i]

cpaReformat

apaReformat[i]

apaReformat[i]

Windows

CMedals

TotalMedals

pNewScore

NewScorePtr

9.5.6

hwnd

hwndmenu

hwnd
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9.6

Basic

Fortran

C

Pascal

Ada

9.6.1

Computer

Cmptr

Screen

Scrn

Integer

Inter

ing

ed

8

20

9.6.2

skating

sk8ting

brightlight

bilite before

b4

ILV2SK8

XMEQWK S2DTM8O

NXTCd TRMN8R

9.6.3

June

Jun

July

Jul

Num

No




137

Num

Number

xPos

Xpsn

CurTotal

ntTtl

B

ENDB

BEND

B_END

BEnd

b_end

fired

fullrevenuedisbursal

fri

dismissed

fired

complete

revenuedisturb

fullrevenuedistural

Fortran

C***************************************************************

C Translation Table

C

C Variable Meaning

C -------- -------

C

XPOS

X-Coordinate Position ( in meters )

C

YPOS

Y-Coordinate Position ( in meters )

C

NDSCMP

Needs Computing ( =0 if no computation is needed;

C

=1 if computation is needed )

C PTGTTL

Point Grand Total

C PTVLMX

Point Value Maximum

C PSCRMX

Possible Score Maximum

C***************************************************************

9.7

FALSE

TRUE

Fig and Almond Season

Input

InVal

RecNum

NumRecs
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ClientsRecs

ClientsReps

ClientRecords

ClientsReports

Wrap

rap

FILE1

FILE2

Total1

Total2

highlight

hilite

Hilite

Hai-a-lai-t

Absense acummulate acsend calender conceive defferred

definate

independance

occassionally

prefered

reciept

superseed

Frd

fired

FRD

final review duty

frd

full revenue disbursal

Frd

FRD

frd

fired

final review duty

full revenue disbursal

PL/I

if if = then then

then = else;

else else = if;

Margaret

Coolie

BoyFriend

wife

FavoriteBeer
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EyeChart1 EyeChartI EyeChart1

TTLCONFUSION

TTLC0NFUSION

TTLCONFUSION

Hard2Read

HardzRead

Hard2Read

GRANDTOTAL

GRANDTOTAL

6RANDTOTAL

Ttl5

TtlS

TtlS

"l"

"1"

"1"

"I"

"."

"

"

"0"

"o"

"S"

"5"

"G"

"6"

9.8

9.8.1





?

Count

Index

Num





i

j

k

"tempotarg"

"True"

Color

ColorRed

ColorGreen

ColorBlue
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10.1

10.2

10.3

10.4

10.5

10.6

10.7

8

9

11

12

18.5

19.5

10.5

10.6

10.1

Basic

Basic

C

Ada
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C

void SummarizeData ...

...

...

GetOldData(OldData, &NumOldData);

GetNewData(NewData, &NumNewData);

TtlOldData = Sum(OldData

NumOldData);

TtlNewData = Sum(NewData,NumNewData);

PrintOldDataSummary(OldData,TtlOldData,NumO1dData);

PirntNewDataSummary(NewData,TtlOldData,NumNewData);

SaveOldDataSummary(TtlOldData,NumOldData);

SaveNewDataSummary(TtlNewData,NumNewData);

...

...

OldData NewData NumOldData NumNewData TtlOldData
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TtlNewData

void SummariseDaily

...

{

GetOldData(OldData, &NumOldData);

TtlOldData = Sum(OldData, NumOldData);

OldData

PrintOldDataSummary(OldData,TtlOldData,NumOldData);

SaveOldDataSummary (TtlOldDataNumOldData);

...

GetNewData( NewData, &NumNewData);

TtlNewData = Sum( NewData, NumNewData);

NewData

PrintNewDataSummary( NewData,TtlNewData,NumNewData);

SaveNewDataSummary( TtlNewData, NumNewData );

...

}

10.2

C

auto

Pascal

Pascal

New()

Dispose()

C

malloc()

free()

C

static

Turbo Pascal

Pascal
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C

static

10.3

C

TestID

47;

47

47

TestID

47

47

TestID

#define MAX_ID 47

...

TestID = MAX_ID;

MAX_ID

47

MAX_ID

TestID

MaxID;

MaxID

TestID

ReadFileForMaxID();

ReadFileForMaxID()

TestID

TestID = GetMaxIDFromUser();

GetMaxIDFromUser()
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TestID

TestID

10.4

Michael Jackson Jackson

Jackson

Jackson


if



case


If-Then-Else

Case
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for repeat



while


10.5

X

Temp

C

/* Compute roots of a quadratic equation.



147

This code assumes that ( b * b - 4 * a * c ) is positive. */

Temp = sqrt(b * b - 4 * a * c);

root[0] = (-b + Temp)/(2 * a);

root[1] = (-b - Temp)/(2 * a);

...

/* swap the roots */

Temp = root[0];

root[0] = root[1];

root[1] = Temp;

Temp

Temp

/* Compute roots of a quadratic equation.

This code assumes that (b^2 - 4 * a * c) is positive. */

Discriminant = sqrt(b * b - 4 * a * c);

root[0] = (-b + Discriminant)/(2 * a);

root[1] = (-b - Discriminant)/(2 * a);

...

/* swap the roots */

Oldroot = root[0];

root[0] = root[1];

root[1] = Oldroot;

PageCount

-l

CustomerID

500,000

CustomerId

500,00O

BytesWritten

PageCount

-1
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10.6

10.6.1

Pascal

TheAnswer

TheAnswer := GetTheAnswer;

TheAnswer

OtherAnswer := GetOldAnswer;

GetOtherAnswer

TheAnswer

AverageAnswer := (TheAnswer + OtherAnswer )/2;

AverageAnswer

GetOtherAnswer

TheAnswer

GetOtherAnswer

TheAnswer

Pascal

:

Procedure WriteGlobal (VAR InputVar:Integer);

begin

Globa1Var := InputVar + 1

Writeln( 'InputVariable:', InputVar)

writeln( 'GlobalVariable:', Globe1Var)

end

WriteGlobel

GlobalVar

WriteGlobal

InputVar

1

GlobalVar

GlobalVar

InputVar

l
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Input Variable

2

G1obal Variable

2

GlobalVar

InputVar

GlobalVar

WriteGlobal()

Writeln()

Microsoft Windows

Apple Macintosh

OS/2 Presentation Manager

?

10.6.2

?

C

Pascal

,

,

TRUE

FALSE

1

0

1

0,

LinesPerPage = 66

66

LinesPerPage

LinesPerPage

66

,
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10.6.3



Glass 1982


Fortran



COMMON



COMMON


COMMON

COMMON

COMMON

Fortran
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10.6.4

Stack.array[stack.top]new_element

push stack( new_element )

push_stack()

ifPageFull

if lineCount > Maxlines


Getstatus()



SetStatus()
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Node = node.next

Node = nearestNeighbor(node)

Node = node.next

Node = nextEmployee(node)

Node = node.next

Node = nextRatele(node)

Event = EventQueue[QueueFront]

Event = HighestprioirtyEvent( )

Event = EventQueue[QueueFront]

Event = LowesPriotityEvent( )

initstack()

value=array

strack.top

Event = EventQueue[QueueFront]

Event = HightestPriorityEvent( )

Event = EventQueue[QueueBack]

Event = LowestPriorityEvent( )

AddEvent(Event) AddEvent(Event)

EventCount = EventCount-1

RemoveEvent(Event)
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10.6.5







10.7
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11.1

11.2

11.3

11.4

11.5

11.6

11.7

11.8

11.9

11.10

: 8

: 9

: 10

: 18.5

: 19.5

11.1

:

"

"(magic numbers)

10047524

”

”

:

• ,

100

100

•

100

200
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100200100+1

100-l

10199

201

199

100200

•

for i=1 to 100

100

for i=1 to MaxEntries

to

0

1

"0"

"1"

:

for i=0 to CONSTANT

"0"

Total = Total + 1

"1""0"

"1"

"0"

(

"

")

0

Pascal :

x := a + float(i)

C :

x = a + (float)i

x

i :

if ( i=x ) then

11.2

:
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7/10

0.7

0,

10*(7/10)=7

10*(7/10)

0

(7/10)0

(10*7)/10

65535

216-l

250*300

75000

,

9464(75000-65536=9464)

:

8

-128127

8

0255

16

-3276832767

16

065535

32

-21474836482

147483647

32

04

294967295

M=J*K J

200

K

25

M

5000

65535

K

2000

M

200

000

65535

M

M

5000

M

Pascal

:

var

TermA:

integer;

TermB:

integer;

Product: integer;

begin

TermA :=1000;

TermB :=1000;

Product :=(TermA*TremB)div 1000;

writeln(‘(‘TermA ’*’ TermB ’)div 1000=‘ Product);

Product (1000*1000)/1000

1000

1000*1000

1000

1000*1000

1 000

000:

(1000*1000)div 1000=16
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32767

1,000,000

16,960

1000

16

11.3

1/31/7

7

15

Pascal

4

1/3

0.33333334267440796

7

:

4

1,000,000.00+0.01

1,000,000.00

1,000,000.01

4

0.01

5,000,000.02-5,000,000.

010.00.1

0.l

10

1.0

Sum

Nominal:

var

Norminal: single;

Nominal 4

Sum: single;

i: integer;

begin

Norminal:=1.0;

Sum:=0;

for i:=1 to 10 do

Sum:=Sum+0.1; Sum

10*0.11.0

if(Nominal=Sum) then

writeln(‘Numbers are the same.’)

else

writeln(‘ Numbers are different.’)

end;

:

158

Numbers are different.

Equal()

Equal( )TrueFalsePascal

const

AcceptableDelta = 0.00001;

function Equals(Terml:single; Term2:single): boolean ;

begin

if(abs(Terml-Term2)<AccptableDelta) then

Equals :=True;

else

Equals :=False;

end;

:

if ( Equals ( NominalSum ) ) then

:

Numbers are the same

AcceptableDelta

AcceptableDelta

:

BCD

100

1 ,

100

0 99

1

(2)

(3)
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11.4

:

Gigamatic Accounting

Program

),

:

•

,

Gigamatic Accounting Program”New and Improved

Gigamutic Accounting

Program

•

•

•

C,

027ESCAPE

:

if( input_char = = ‘\027 ’ )

if( inpnt_char = = ESCAPE )

11.4.1 C

C

C

C

:

•

C

strcmp() strcpy(),strlen()

C

:

StringPtr = "Some Text String";

Some Text Siring

StringPtrStringPtr

•

psz

ach

” ach”” psz”
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CONSTANT+1

C

n

n+1

0

CONSTANT+1

CONSTANT

/* Declare the string to have length of "constant+1"

Every other place in the program"constant" rather

than"constant+1"is used.*/

char string[NAME_LENGTH+1]; /* string of length NAME_LENGTH */

NAME_LENGTH+l

/* Example 1: Set the string to all 'A's using the constant.

NAME_LENGTH as the number of 'A's that can be copied.

Note that NAME_LENGTH rather than NAME_LENGTH+1 is used. */

for(i=0;i<NAME_LENGTH;i++)

NAME_LENGTH

string[ i ]='A';





/* Example2:Copy another string into the first string using

the constant as the maximum length that can be copied. */

strcpy(stringsome_other_string NAME_LENGTH);

NAME_LENGTH

NAME_LENGTH-1

NAME_LENGTH+1

NAME_LENGTH

0

C

0

C

0

0

:

char EventName[MAX_NAME_LENGTH+1]={0};

calloc( )

malloc( )0

calloc( )
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0

malloc( )

C

strncpy()

strcpy()

C

strcpy()

strcmp(),

strncpy()

strncmp(),

,

,

11.5

if

If ( ( ElementIdx<0 ) || ( MAX_ELEMENTS<ElementIdx ) ||

ElementIdx == LastElementIdx)

{

}

if

:

Finished =((ElementIdx<0)||(MAX_ELEMENTS<ElementIdx));

RepeatedEntry =(ElementIdx == LastElementIdx);

if( Finished || RepeatedEntry)

{

}

Finished

RepeatedEntry

if

Pascal :

If ( (eof(InputFile) and (Not InputError)) and

(MinAcceptableElmts<ElmtCount) and (ElmtCount<=MaxElmts) ) then

begin

{ do something or other }
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end;

if

:

AllDataRead := eof(InputFile)and(Not InputError);

LegalElementCount := (MinAcceptableElmts<ElmtCount) and

(ElmtCount<=MaxElmts);

If(AllDataRead and LegalElementCount) then

begin

{ do something or other}

end;

if

Pascal,

C

C

C

typedef int BOOLEAN; /* define the boolean type */

BOOLEAN

int

11.6

Ada C

Pascal

Ada :

type COLOR is

(

COLOR_INVALID

COLOR_RED

COLOR_GREEN

COLOR_BLUE

);

type COUNTRY is

(

COUNTRY_INVALID

COUNTRY_US

COUNTRY_ENGLAND

COUNTRY_FRANCE

COUNTRY_CHINA

163

COUNTRY_JAPAN

);

type OUTPUT is

(

OUTPUT_INVALID

OUTPUT_SCREEN

OUTPUT_PRINTER

OUTPUT_FILE

);

:

1

2

3

:

:

if ChosenColor = COLOR_RED

if ChosenColor = 1

Pascal

COLOR_REDCOLOR_BLUE

COLOR_GREEN

Output=COLOR_RED

COLOR=COUNTRY_ENGLAND

COLOR

COLOR

COLOR_RED COLOR_BLUE

COLOR_GREEN

1

2

3

1 2 3

True

False

False

success

Warning

FatalError

True

False

if

case ,

case

else

case (ScreenColor)

ColorRed: …

ColorGreen:

ColorBlue:

else
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PrintErrorMsg(‘Internal Error 752Invalid color.’)

end;{case}

Ada

COLOR

COUNTRY

OUTPUT

0

0

11.6.1

Basic

' set up COLOR enumerated type

ETColorInvalid =0

ETColorRed =1

ETColorGreen =2

ETColorBlue =3

' set up COUNTRY enumerated type

ETCountryInvalid =0

ETCountryUS =1

ETCountryEngland =2

ETCountryFrance =3

ETCountryChina =4

ETCountryjapan =5

' set up ANSWER enumerated type

ETAnswerInvalid =0

ETAnswerYes =1

ETAnswerNo =2

ETAnsweMaybe =3

ET

ET

11.7

165

MaximumEmployees

1000

,

Pascal

PhoneLength_c

7

:

Const

PhoneLength_c = 7;

PhoneLength

Type

EmployeePhone_t=array[l..PhoneLength_c] of char;

{ make sure all characters in phone number are digits }

for i:=1 to PhoneLength_c do

if PhoneNumber[i]<‘0’ or PhoneNumber[i]’9’ then

{do some error processing}

7

PhoneLength_c

2 3 4 5

67

8

9

,
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11.8

goto

:

:

Array[j,i]

Array

[i,j]

i,j

,

Array[i]

Array[j]

i

j

C

ARRAY_LENGTH

ARRAY_

LENGTH

define ARRAY_LENGTH( x ) (sizeof(x)

sizeof(x[0]))

ARRAY_LENGTH

:

ConsistencyRatios[ ] =

{ 0.00.00.580.901.12

1.241.321.411.451.49
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1.511.481.561.571.59 };

for(RatioIdx = 0;RatioIdx < ARRAY_LENGTH(ConsistencyRatios);

RatioIdx++)

11.9

11.9.1

:

Intel

02BF:0010

Motorola

32

0001EA40

11-1

0A0A

PC_CRAY

11.9.2




168

11-1

:

;

;

:

Nextlink

Previouslink(),Insertlink()

Deletelink()

.

,

,

169

StartData

EndData

StartData

EndData

StartData

EndData

0

1000

1000

C

100

;

NULL

NIL

Dispose( )

Free( )

NULL

GenericLink

Pointer.Next,Last.Next ,

C :

void insert_link

(

NODE * CrntNode,

NODE * InsertNode

)

{

/* insert "InsertNode" after "CrntNode" */

InsertNode->Next = CrntNode->Next;

InsertNode->Previous = CrntNode;

if ( CrntNode->Next != NULL )

{
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CrntNod->Next->Previous = InsertNode;

}

CrntNode->Next = InsertNode;

}

:

InsertNode

CrntNode(

)

CrntNode->Next

:

CrntNode

InsertNode

:

StartNode

NewMiddleNode

FollowingNode

C

:

void insert_link

(

NODE * StartNode,

NODE * NewMiddleNode

)

{

NODE * FollowingNode;

/* insert "NewMiddleNode" between "StartNode" and "FollowingNode */

FollowingNode = StartNode->Next;

NewMiddleNode->Next = FollowingNode;

NewMiddleNode->Previous = StartNode;

if ( FollowingNode != NULL )

{

FollowingNode->Previous = NewMiddleNode;

}

StartNode->Next = NewMiddleNode;

}

CrntNote->Next->Previous

P.q.r.s.^.data

p->q->r->S.data

C

:
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for(Rateldx = 0; RateIdx < Num; RateIdx++)

{

NetRate[RateIdx]=

BaseRate[RateIdx]*Rates->Discounts->Factors->Net;

}

:

QuantityDiscount = Rates->Discount->Factors->Net;

for ( i=0; i < Num; i++)

{

NetRate[i] = BaseRate[i] * QuantityDiscount;

}

free()

dispose

()

C :

• safe_calloc( )

C

calloc()

calloc()

calloc( )

NULL

• safe_free( )C

free( )

safe_free( )

Cfree( )

;

safe_free( )

calloc()

safe_free()

100

1.

calloc( )1044

104

2.4

;
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3.

safe_free( )

safe_free

4.

0

5.

104

11-2

:

11-2

80X86

03af:bf8a

Print writeln() Printf()

RAM

”

”
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11.9.3 C

C :

C

char

void

NODE_PTR :

NodePtr=(NODE_PTR)calloc(1sizeof(NODE));

;

C *

C

parameter

.

:

void TryToPassBackAValue( int * parameter )

{

parameter= SOME_VALUE;

}

parameter

parameter

parameter

:

void TryToPassBackAValue(int * parameter)

{

*parameter = SOME_VALUE;

}

sizeof()

sizeof( )

sizeof()

sizeof()

sizeof()

sizeof( )
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11.9.4

• ”

”

()

• 0

•

•

•

•

•

•

•

•

•

•

•

•

C

•

C

CONSTANT+1

•

•

C

NULL

• C strncpy()

strcpy()strncat()

strncmp()

•

•

•

•

•

•

•

•

•
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•

•

•

•

•

• ?

•

•

NULL

NIL

•

•

•

•

11.10
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12.1

12.2

12.3

(ADTs)

12.4



11

6.2

12.1

12.3

12.3

12.1

“

”

Pascal

Ada

“

”

C



,

,

Pascal

Name := InputName;

Address

:= InputAddress;

Phone

:= InputPhone;

Title

:=

InputTitle;

Department := InputDepartment;

Bonus := InputBonus;



Names

Address

Phone

,

Title Department Bonus
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Employee.Name

:=

InputName;

Empployee.Address

:= InputAddress;

Employee.Phone

:=

InputPhone;

Supervisor.Title

:=

InputTitle;

Supervisor.Department

:= InputDepartment;

Supervisor.Bonus

:=

InputBonus;



Basic



NewName

=

OldName

NewAddress

=

OldAddress

NewPhone

=

OldPhone

NewSSN =

OldSSN

NewSex

=

OldSex

NewSalary

=

OldSalary

NumWithholdings

NewNumWithholdings = OldNumWithholdings



' swap new and old employee data

PrevOldName

= OldName

PrevOldAddress

= OldAddress

PrevOldPhone

= OldPhoe

PrevOldSSN

=

OldSSN

PrevOldSex

=

OldSex

PrevOldsalary

= OldSalary

OldName =

NewName

OldAddress

=

NewAddress

OldPhone =

NewPhone

OldSSN

=

NewSSN
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OldSex

= NewSex

OldSalary

= NewSalary

NewName

=

PrevOldName

NewAddress

=

PrevOldAddress

NewPhone

=

PrevOldPhone

NewSNN =

PrevOldSSN

NewSex

=

PrevOldsex

NewSalary

=

PrevOldSalary

Microsoft Quick Bas

eic

Basic

TYPE ENDTYPE



TYPE tEmployee

Name

AS STRING

Address

AS STRING

Phone AS STRING

SSN AS

STRING

Sex AS

STRING

Salary AS STRING

END TYPE

DIM

NewEmployee

AS tEmployee

DIM OldEmployee

AS

tEmployee

DIM PrevOldEmployee

AS

tEmployee



PtevOldEmployee

= OldEmploydee

OldEmploye

=

NewEmployee

NewEmployee

= PtevOldEmployee

NumWithholdings

,

Pascal C



Basic

CALL HardWayRoutine( Name, Address, Phone, SSN, Sex,Salary )

CALL EasyWayRoutine( Employee )

(

)

NumWithholdings

HardWayRoutine()

Employee

N

umWithholdings

EasyWayRoutine()
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EmployeeRec

Title

Title

Title

Title

Title

Title

Title

(

)

12.2

(if

case)

(

P

ascal

)

if (( 'a' <= InputChar ) and ( InputChar <= 'z' )) or

(( 'A' <= InputChar ) and( InputChar <= 'Z' )) then

begin

CharType := Letter

end

else if ( InputChar = '' ) or ( InputChar = ',' ) or

( InputChar = '.' ) or ( InputChar = '!' ) or ( InputChar = '(' ) or

( InputChar = ')' ) or ( InputChar = ':' ) or ( InputChar = ';' ) or

( InputChar = '?') or ( InputChar = '-' ) then

begin

CharType := Punctuation

end

else if ( '0' <= InputChar and InputChar <= '9' ) then

begin

CharType := Digit

End;
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CharType := CharTypeTable[InputChar]

CharTypeTable

,

if

(

)

,

12.2.1

,

1

12

,

,

,

999,999,999

,

12.2.2

,

,

,

12-l

12 1

1

(

)
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if

IF Month=1 THEN Days=3l

ELSEIF Month=2 THEN Days=28

ELSEIF Month=3 THEN Days=31

ELSEIF Month=4 THEN Days=30

ELSEIF Month=5 THEN Days=31

ELSEIF Month=6 THEN Days=30

ELSEIF Month=7 THEN Days=31

ELSEIF Month=8 THEN Days=31

ELSEIF Month=9 THEN Days=30

ELSEIF Month=10 THEN Days=31

ELSEIF Month=11 THEN Days=30

ELSEIF Month=12 THEN Days=31

ENDIF

,

,

Basic

,

′ INITIALIZE TABLE OF "Days Per Month" DATA

′

DATA 31 28 31 30 31 30 31 31 30 31 30 31

DIM DaysPerMonth(I)

FOR I=1 TO 12

READ DaysPerMonth(I)

NEXT I

if

Days=DaysPerMonth(Month)

:

Days=DaysPerMonth(Month IsLeapYear)

if

Month

if

2

,

,

Pascal

if ( Sex = Female ) then begin

if ( MaritalStatus = Single ) then begin

if ( SmokingStatus = NonSmoking ) then begin

if ( Age < 18 ) then

Rate := 40.00
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else if ( Age = 18 ) then

Rate := 42.50

else if ( Age = 19 ) then

Rate := 45.00

…

else if ( Age > 65) then

Rate := 150.00

end

else begin { SmokingStatus = Smoking}

if ( Age < 18 ) then

Rate := 44.00

else if ( Age = 18 ) then

Rate := 47.00

else if ( Age = 19 ) then

Rate := 50.00

…

else if ( Age > 65 ) then

Rate := 200.00

end

else Marital Status = Married

…

end

if Sex …

,

,

18

65

,

,

Pascal

type

Smoking_t = (Smoking Nonsmoking)

Sex_t = (Male Female)

Marital_t = (Single Married)

Age_t = 1..100

var

RateTable=array[Smoking_t Sex_t Marital_t Age_t]

Pascal

smoking_t

,

,

,
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Rate := RateTable[SmokingStatus, Sex, MaritalStatus, Age];

3:

,

,

if

if

,

500

,

20

12-2

12-2

12-3

,

20

,
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2 0

PrintBuoyTemparatureMessage()

12-3

,

PrintBuoyTemperatureMessage()

,

,

Pascal

,

:

var

FiledTypes = ( FloatingPoint, Integer, CharString,

TimeOfDay, SingleFlag, BitField );

(

)

20

(

)

Pascal

:

Message[Type1].NumFields

:= 5

Message[Type1].MessageName

:= ′Buoy Temperature Message′

Message[Type1].FieldType[1]

:= FloatingPoint

Message[Type1].FieldLabel[l]

:= ′Average Temperature′

Message[Type1].FieldType[2]

:= FloatingPoint
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Message[Type1].FieldLable[2]

:= ′Temperature Range′

Message[Type1].FieldType[3]

:= Integer

Message[Type1].FieldLabel[3]

:= ′Number of Samples′

Message[Type1].FieldType[4]

:= CharString

Message[Type1].FieldLabel[4]

:= ′Location′

Message[Type1].FieldType[5]

:= TimeOfDay

Message[Type1].FieldLabel[5]

:= ′Time of Measurement′

,

,

Messaae

20

While more message to read

Read a message header

Decode the message ID from the message header

If the message header is type 1 then

Print a type 1 message

Else if the message header is type 2 then

Print a type 2 message

………

Else if the message header is type 19 then

Print a type 19 message

Else if the message header is type 20 then

Print a type 20 message

20

20

Print ′ Buoy Temperature Message′

Read a floating-point value

Print ′ Average Temperature′

Print the floating-point value

Read a floating-point value

Print ′ Temperature Range′

Print the floating-point value
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Read an integer value

Print ′ Number of Samples′

Print the integer value

Read a character string

Print ′ Location′

Print the character string

Read a time of day

Print ′ Time of Measurement′

Print the time of day

,

Message

20

While more message to read

Read a message header

Decode the message ID from the message header

Look up the message descript in the message-description table

Read the message fields and print them based on the message description

20

While more fields to print

Get the field type from the message description

Depending on the type of the field

case of floating point =>

read a floating-point value

print the field label

print the floating-point value

case of integer =>

read a Integer value

print the field label

print the integer value

case of character string =>

read a character string

print the field label

print the character string
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case of time of day =>

read a time of day

print the field label

print the time of day

case of single flag =>

read a single flag

print the field label

print the single flag

case of bit field =>

read a Integer value

print the field label

print the bit field

,

19

,

,

6

case

case

Pascal

,

,

Pascal

,

type

HandleFieldProc = procedure

(

FieldDescription: String

var FileStatus: FileStatusType

);

FieldType

,

:

var

ReadAndPrintFieldByType: array[FieldTypes] of HandleFileProc

,

ReadAndPrintFieldByType

Pascal

ReadAndPrintFieldByType[FloatingPoint]:=ReadAndPrintFloatingPoint

ReadAndPrintFieldByType[Integer] :=ReadAndPrintInteger

ReadAndPrintFieldByType[CharString] :=ReadAndPrintCharString

ReadAndPrintFleldByType[TimeofDay] :=ReadAndPirntTimeofDay
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ReadAndPrintFieldByType[SingleFlag]:=ReadAndPrintSingleFlag

ReadAndPrintFieldByType[BitField] :=ReadAndPrintBitField



ReadAndPrintFloatingPoint

HandleFieldProc

,

MessageIdx = 1

While(MessageIdx<=NumFieldsInMessage) and( FileStatus=OK) do

begin

FieldType:=FieldDescription[MessageIdx].FieldType

FieldName:=FieldDescription[MessageIdx].FieldName

ReadAndPrintFieldByType FieldType (FieldName FileStatus)

end

case

27

case

case

C

MessageID

2

Age

18

65



Age

0

17

66

0~17

Age

Age

0

17

6

5

min()

max()

max( min(66,Age), 17)

min()

max()

5

5

5

min()

max()
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GetKeyFromAge()


12.2.3




100

0000

9999

10,000

100

4

12-4

10,000

12-4

10

5

(10-5)*9900=49500
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12.2.4

12 5

"B"

77.5%

9

0%

90

A

< 90.0

B

< 77.5

C

< 65.0

D

< 50.0

F

A

F

12 5

Basic

'set up data for grading table
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RangeLimit(1) = 50.0

Grade(1) = 'F'

RangeLimit(2) = 65.0

Grade(2) = 'D'

RangeLimit(3) = 77.5

Grade(3) = 'C'

RangeLimit(4)= 90.0

Grade(4)= 'B'

RangeLimit(5)= 100.0

Grade(5) = 'A'

MaxGradeLevel = 5

...

'assign a grad to a student based on the student's score

GradeLevel= 1

StudentGrade = ”A"

while( StudentGrade = "A" and GradeLevel < MaxGradeLevel )

if( StudentScore < RangeLimit( GradeLevel ) ) then

StudentGrade = Grade ( GradeLevel)

end if

GradeLevel = GradeLevel + 1

end

(

,

)

0

5

0

5

0.458747

$0.00

0.547651

$254.32

0.627764

$514.77

0.778883

$747.82

0.893211

$l,042.65

0.957665

$5,887.55

0.976544

$12,836.98

0.987889

$27,234.12
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RangeLimit

:

<

<=

0.458747

0.513392

12.2.5

15.3

28.3

(A

B

C)

29.2

29. 4

12.3

(ADTS)
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12.3.1

ADT

ADT

ADT

ADT

12

CurrentFont.Size = 12

CurrentFont.Attribute = CurrentFont.Attribute or 02h

CurrentFont.Bold =True

CurrentFont.Typeface = TIMES_ROMAN

12.3.2
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SetCurrentFont

ToBold()

CurrentFont.Attribute= CurrentFont.Attribute or 02h

:

(

and

or

)

(

20h

02h)

,

SetCurrentFontToBold()

WoodField

Dumsmore

Shen

1981

8

8

30

CurrentFont

CurrentFont

CurrentFont

ADT

ADT

,

SetCurrentFonSize(size)

SetCurrentFontToBold()

SetCurrentFontToItalic()

SetCurrentFontToRegular()

SetCurrentFontToTypeFace(FaceName)
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12.3.3

GetReactoTemperature()

SetCirculationRate(Rate)

OpenValue(ValueNumber)

CloseValue(ValueNumber)

ADT

(ADT)

/
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(

)

(ADT)

ADT

(ADT)

ADT

ADT

ADT

Tu

rn_Light_0n()

Turn_Light_Off()

ADT

ReadRateFile()

ReadRateTable()

ReadRateFile()

12.3.4

ADT

ADT

ADT

ADT

ADT

ADT



SetCurrentFontsize(size)

SetCurrentFontToBold()

SetCurrentFontToItalic()

SetCurrentFontToRegular()

SetCurrentFontToTypeFace(Face_Name)

CreateFont(FontID)

DeleteFont(FontID)
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SetCurrentFont(FontID)

FontID

ADT

SetCurrentFont(FontID)

FontID

ADT

ADT

FontID

ADT

ADT

ADT

ADT

Font

ADT

Font

(

Font

ADT

)

ADT

(ADT)

ADT

12.3.5

(

)

ADT

ADT

ADT

ADT

ADT

FontID

FontRecord
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12.3.6

ADT

(ADT)

12.3.7

ADT

Ada

Ada

Font

ADT

Font

Font

Font

Font

C Fortran Basic

Pascal

ADT

C

ADT

(

)

ADT

ADT

Font

12.4
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13.1

13.2

13.3

17

14

15

——

Straight Line Code

13.1

Pascal

RecordData ( Data );

CalculateResultFromData( Data, Results );

PrintResults ( Results );

C

ComputeMonthlyRevenues( Revenues );

ComputeQuarterlyRevenues( Revenues );

ComputeAnnualRevenues( Revenues );

,
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Basic

CALL ComputeMarketingExpenses

CALL ComputeMISExpenses

CALL ComputeAccountingExpenses

CALL PrintExpenseSummary

ComputeMarketingExpenses()

Basic

ComputeMarketingExpense()

MIX

MIS

ComputeMarketingExpense()

InitializeExpense()

ComputeMarketingExpense()

ComputeMarketingExPense()

ComputeMarketingExpenseAndInitGlobelData()

Basic

CALL InitializeExpenseData(ExpenseData)

CALL ComputeMarketingExpenses(ExpenseData)

CALL ComputeMISExpense(ExpenseData)

CALL ComputeAccounting(ExpenseData)

CALL PrintExpenseSummary(ExpenseData)

ExpenseData

Basic

CALL ComputeMarketingExpense(MarketingData)
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CALL ComputeMISExpenses(MISData)

CALL ComputeAccountingExpenses(AccountingData)

CALL PrintExpenseSummary(MarketingData,MISData,AccouningData)

Basic

Basic

' Compute expense data each of the routines acceses the

' global data structure ExpenseData ComputeMarketingExpenses

' should be called first because it initlializes Expenses

' PrintExpenseSummary should be called last because it uses

' data calculatal by the other routines

CALL ComputeMarketingExpenses

CALL ComputeMISExpenses

CALL ComputeAccountingExpenees

CALk PrintExpenseSummary

13.2

13.2.1

"

"

InitMarketingData(MarketingData)

InitMISData(MISData)

InitAccountingData(AccountingData);
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ComputeQuarterlyAccountingData(AccountingData);

ComputeQuarterlyMISData(MISData);

ComputeQuarterlyMarketingData(MarketingData);

ComputeAnnualMISData(MISData);

ComputeAnnualMarketingData(MarketingData);

ComputeAnnua1AccountingData(AccountingData);

PrintMISData(MISData);

PrintAccountingData(AccountingData);

PrintMarketingData(MarketingData);

MarketingData

MarketingData

MarketingData

MarketingData

InitMarketingData(MarketingData);

ComPuteQuarterlyMarketingData(MarketingData);

ComputeAnnualMarketingData(MarketingData);

PrintMarketingData(MarketingData);

InitMISData(MISData);

ComputeQuarterlyMISData(MISData);

ComputeAnnualMISData(MISData);

PrintMISData(MISData);

InitAccountingData(AccountingData);

ComputeQuarterlyAccountingData(AccountingData);

ComputeAnnualAccountingData(AccountingData);

PrintAccountinData(AccountingData);

MIS

13.2.2

(span)

Pascal

a:=0;

b:=0;

c:=0;
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a:=b+c;

a

a

a

2

b

b

1

C

0

1

0

Pascal

a:=0;

b:=0;

c:=0;

b:=a+1;

b:=b/c;

b

b

1

0

b

(l 0)/2=0.5

13.2.3

25

25

25

(

1,25

)

23

25

0

25

10

45

44

45
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13-1

Pascal

l

Initialize all variables

2

3 RecordIndex := 0

4 Total := 0

5 Done := False

...

27 while (RecordIndex<RecordCount) do

28 begin
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29 RecordIndex := RecordIndex+1

Recordlndex

...

65 while not Done

begin

...

70 if (Total > ProjectedTotal)

Total

71 Done := True;

Done

RecordIndex

(

29

-

3

1)=27

Total

(

70

-

4

4)=67

Done

(

71

-

5

1)=67

(27

67

67)/3=54

Pascal

...

26 RecordIndex:=0

RecordIndex

3

27 while (RecordIndex< RecordCount) do

28 begin

29 RecodIndex:=RecordIndex+1;

...

63 Total:=0

Total

Done

4 5

64 Done:=False

65 while not Done

begin

...

70 if (Total>ProjectedTotal)

71 Done:=True;

Recordlndex

(

29

-

26

1)=4

Totel

(

70

-

63 1)=8

Done

(

71

-

64

1)=8

(4 8 8)/3=7

54

7

,

InitMarketingData()
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13.2.4

13-2

13

2

goto

13 3

13.2.5
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13

3

goto

13.3
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14.l if

14.2 case

14.3

17

13

15

if else case switch

while

for

15

while

for

14.1 if

if

if

if then

if

then

else

if

then

else

if

then else

17.6

goto

14.1.1

if-then

if

’

’

’

=’

’

’

’

=’

if

else

OpenFile (InputFile,Status)
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if Status=Error then

ErrorType=FileOpenError

else

ReadFile(InputFile,FileData,Status)

if Status= Success then

SummarizeFileData(FileData,SummaryData,Status)

if Status=Error then

ErrorType=DataSummaryError

else

PrinSummary(SummaryData)

SaveSummaryData(SummaryData,Status)

if Status=Error then

ErrorType=SummarySaveError

else

UpdateAllAccounts

EraseUndoFile

ErrorType=None

end if

end if

else

ErrorType=FileReadError

end if

end if

if

else

OpenFile(InputFile,Status)

if Status<>Etror then

ReadFile(InputFile,FileData,Status)

if Status=Success then

SummaryFileData(FileData,SummaryData,Status)

if Status<>Error then

PrintSummary(SummarData)

SaveSummaryData(SummaryData,Status)

if Status<> Error then

UpdateAllAccounts

EraseUndoFile

ErrorType=None

else

ErrorType=SummarySaveError /*

*/

end if
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else

ErrorType = DataSummaryError /*

*/

end if

else

ErrorTyre = FileReadError /*

*/

end if

else

ErrorType=FileOpenError /*

*/

end if

if

if

if

If(SomeTest)

;

else

{

/* do something*/

}

if

else

if

else

if

C

if(!SomeTest)

{

* do something *

}

else

if

if

then else

General Motors

PL I

17

if

else

else

50 80

else

Elshoff 1976

else

else

else

else

else

if

else

else

Pascal

else

{ if color is valid }
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if ( Min.Color<=Color and Color<=Max.Color )

begin

{ do some thing }

end;

{ else color is invalid }

{ Screen not written to -- safely ignore command }

else

if

else

if

else

if-then

if

else

if

14.1.2 if-then-else

case

if-then-else

if-then-else

C

if( InputChar < SPACE )

CharType=ControlChar;

else if( InputChar==' ' || InputChar==',' || InputChar=='.' ||

InputChar=='!' || InputChar=='(' || InputChar==')' ||

InPutChar==':' || InputChar==';' || InputChar=='?' ||

InPutChar=='-' )

CharType=Punctuation;

else if( '0' <= InputChar && InputChar <= '9' )

CharType=Digit;

else if( 'a' <= InputChar && InputChar <= 'z' ) ||

( 'A' <= InputChar && InputChar <= 'Z' )

CharType=Letter;

if-then-else

boolean function

if-then-else

C

if(IsControl(InPutChar))

CharType=ControlChar;

else if(IsPunctuation(InPutChar))

CharType=Punctuation;

else if(IsDigit(InputChar))

CharType=Digit;

else if(IsLetter(InputChar))
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CharType=Letter;

C

if(IsLetter(InputChar)) ——

CharType=Letter;

else if(IsPunctuation(InputChar))

CharType=Punctuation;

else if(IsDigit(InPutChar))

CharType=Digit;

else if(IsControl(InputChar)) ——

CharType=ControlChar;

else

C

if(IsLetter(InputChar))

CharType=Letter;

else if(IsPunctuation(InputChar))

CharType=Punctuation;

else if(IsDigit(InputChar))

CharType=Digit;

else if(IsControl(InputChar))

CharType=ControlChar;

else

PrintMsg("Internal Error: Unexpectecd type of character detected.");

If-then-else

if-then-else

Ada

case

if-then-else

case

case

if-then-else

Ada

Case

Ada

Case

if-then-else

case InputChar is

when 'a'..'z' | 'A'..'Z' =>

CharType := Letter;

when ' ' | ',' | '.' | '!' | '(' | ')' | ':' | ';' | '?' | '-' =>

CharType := Punctuation;

when 'o'..'9' =>

CharType: Digit;

when nul..us=>
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CharType:=ControlChar;

others=>

PUT_LINE("internal Error: Unexpected type of character detected.");

end case;

14.2 case

case

switch

Basic

case

C

case

Pascal

case

Ada

case

Apple Macintosh

Microsoft Windows

case

case

case

14.2.1

case

case

case

case

case

A B

C

12

12

if

14.2.2

case

case

case

case

if-then-else

case

Pascal

case
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Action:=UserCommand[1];

case Action of

'c': Copy;

'd': DeleteCharacter;

'f': Format;

'h': Help;

else PrintErrorMsg('Error: Invalid command.');

end;{case}

case

Action

Action

UserCommand

case

copy

C

copy

copy()

case

"cement overshoes" "clambake"

"cellalite"

c

Copy()

case

else

if-then else

Pascal

if-then-else

case

if( UserCommand='Copy' ) then

Copy

else if( UserCommand='delete' ) then

DeleteCharacter

else if( UserCommand='format' ) then

Format

else if( UserCommand='help' ) then

Help

else

PrintErrorMsg( 'Error: Invalid command.' );

case

case

case
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Pascal

case Letter of

'a': PrintArchives;

'p': {no action required,but case was considered}

;

'q': PrinrQuarterlyReport;

's': PrintSummary;

else PrintErrorMsg('Internal Error 905:Call Customer assistance.');

end; {case}

case

case

C

C

case

C

case

switch(Inputvar)

{

case('A'): if(test)

{

/* statement l*/

case('B'): /* sratement 2*/

/* statement 3*/

/* statement 4*/

} /* if(test) */

break;

}

'A'

'B'

case

C

case
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14.2.3

if-then

•

• if-then

• else

• else

• if

else

•

if

else

if-then-else

•

•

•

• if-then-else

case

case

•

•

• case

case

•

•

•

C

break

14.3

•

if

else

•

if-then-else

case

•

case

if-then-else

else

•
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15.1

15.2

15.3

15.4

15.5

17

13

14

Basic

FOR NEXT

Fortran

DO

Pascal

while-do

for

C

while

for

Ada

loop

15.1

15-1
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15-1

Ada for

while

loop-with-exit

loop

n a

Basic FOR-NEXT

WHILE-WEND

DO

LOOP

C do-while

while

Fortran Do

Pascal for

repeat-until

while

15.1.1 while

while

while

while

while

C Basic Pascal Ada

while

Fortran

while

while

while

C

do-while

Pascal

repeat-while

Basic

DO-LOOP-WHILE

Ada

loop-with-exit

Fortran

C

while

do-while

while

do while

Pascal

while




219

repeat-until

C

while

repeat-until

repeat-until

while

while

repeat-until

while

15.1.2 Loop-with-exit

Loop-with-exit

Ada

Loo-with-exit

C

while

break

goto

loop-with-exit

loop-with-exit

Ada

Ada

Loop-with-exit

loop

exit when(some exit condition);

end loop;

loop-with-exit

C

loop-with-exit

/* Compute scores and ratings */

score=0;

GetNextRating(&RatingIncrement);

Rating=Rating + RatingIncrement;

while(Scroe < TargetScore && RatingIncrement!=0)

{

GetNextScore(&ScoreIncrement);

Scroe=Score + ScoreIncrement;

GetNextRating(&RatingIncrement);

Rating=Rating + RatingIncrement;

}

C

loop-with-exit

/*Compute scores and ratings. The loop uses a FOREVER macro
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and a break statement to emulate a loop with exit loop. */

Score = 0;

FOREVER

GetNextRating( RatingIncrement );

Rating = Rating + RatingIncrement );

If (!( Score < TargetScore && RatingIncrement != 0 ))

break;

GetNextScore( &SoreIncrement);

Score

Score + ScoreIncrement;

Ada

Ada

loop

with

exit

- Compute scores and ratings

Score := 0;

Loop

GetNextRating( RatingIncrement );

Rating := Rating + RatingIncrement;

exit when ( not ( Score < TargetScore and RatingIncrement!=0 ));

GetNextscore ( ScoreIncrement ) ;

Score := Score + ScoreIncrement;

end loop;

loop-with

exit

loop

with

exit

Ada

loop-with-exit

loop with

exit

Ada

loop with

exit

25

loop with exit

loop-with-exit

loop

with

exit

loop with

exit
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loop-with-exit

loop

with

exit

C

goto

goto Start

while expression



* do something *

...

Start;

* do something else *

...

loop-with-exit

do

something

*do something else*

goto

while

goto

C

goto

break

leave

goto

C

goto

FOREVER

* do something else *

...

if ( !( expression ) )

break;

* do something *

...

15.1.3 for

for

C

Pascal

Basic

Ada

for

Fortran

DO

for

while
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while

for

while

15.2

Controlling The Loop

————

C

while

eof InputFile && MoreDataAvailable

{

}

eof

InPutFile

MoreDataAvailable

15.2.1


C



FOREVER


c

c

define FOREVER for

...
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FOREVER

{

...

}


Pascal



while


Pascal

goto

exit

goto

exit

Pascal

Pascal

while(True)





begin

{infinite

loop}

...

end;

Pascal

C

for i:=-i to 999

9999


C



for


C

for

C

for

C

for


while



for


C

for

for

while

C

for

while

/* read all the records from a file */

for(rewind(InFile).RecCount = 0; !feof(InFile); RecCount++)

{

fgets(InputRec[RecCount-1], MAX_CHARS, InFile);

}

C

for

for

for

fgets

RecCount

RecCount

fgets

RecCount

for

while
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c

:

RecCount = 0;

for( rewind(InFile);

!feof(InFile);

fgets(InputRec[RecCount], MAX_CHARS, InFile) );

{

RecCount++;

}

rewind

feof

fgets

RecCount

while

for

while

C

while

/* read all the records from a file */

rewind(InFile);

RecCount = 0;

while(!feof(InFile))

{

fgets(InputRec[RecCount], MAX_CHARS, InFile);

RecCount++;

}

15.2.2

begin

end

C

c

while((InputChar getch())

' \n')

;

InputChar=getch

InputChar!=' n'

c

do

InputChar = getch();
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while(InputChar!=’\n’);

i := i 1

Pascal

StringIdx:=1;

TtlLength:=0;

while not eof(InputFile) do

begin

{do the work of the loop}

ReadString(InputFile, StringIdx, Str);


...


{prepare for next pass through the loop--housekeeping}

StringIex:=StringIdx+1;

TtLength:=TtLength + Length(Str)



end;

15.2.3

for

goto

break

while

repeat

until

while

repeat

until

Pascal

for i 1 to 100 do
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begin

{ some Code }

...

if(...)

then

i = 101

{more

code}

...

end;

101

i

1

100

for

while

C

for ( i=0; i<MaxRecords; i++ )

{

if( Entry[i] = = TestValue )

{

break;

}

}

if( i< MaxRecords )

return(TRUE);

else

return(FALSE);

Entry[]

TestValue

TRUE

FALSE

1

TestValue

MaxRecords

FAIHE

c

Found = FALSE;

for(i<0; i<MaxRecords; i++)

{

if(Entry[i] == TestValue)

{

Found

=

TRUE;

break;
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}

}

return(Found);

Ada

for

Pascal

SafetyCounter := 0;

repeat

Node := NodeˆNext;


...


safetyCounter := SafetyCOunter+1;

if(SafetyCounter>=SAFETY_LIMIT)

begin

PrintErrorMsg("Internal Error : Safety-Counter Violation.");

exit(Error)

end;




...




until( Nodeˆ.Next = Nil );

Pascal

15.2.4

break

continue

break

break

break

C

break

Pascal

exit

break

goto

continue

break

continue

continue

if

then

break

continue

break

break

break

continue

break

while

break

while
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if

break

break

break

break

break

break

goto

break

goto

goto

goto

continue

continue

continue

continue



while(not eof(File)) do

read( Record, File )

if( Record.type<>TargetType ) then

continue

{process record of TargetType}


...


end while

continue

if

continue

if-then

15.2.5

'<'

'<='

1
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15.2.6

1.0

42,897.0

42,897.0

42,898.0

i,j

k

i

j

k

Pascal

for i:=1 to NumPayCodes do

for j := 1 to 12 do

for k := 1 to NumDivisions do

Sum := Sum + Transaction[j,i,k];

Transaction

i j

k

Transaction

Transaction

Pascal

:

for PayCodeIdx := 1 to NumPayCodes do

for Month := 1 to 12 do

for DivisionIdx := 1 to NumDivisions do

Sum := Sum + Transaction[Month, PayCodeIdx, DivisionIdx];

Transction

Paycodelndex

Month DivisionIdx

i j k

i j k

c

for(i=0; i<NumPayCodes; i++)

i

{

/* lots of code */


...


for(j=0; j<12; j++)

{

/* lots of code */


...


for(i=0; i<NumDivisions; i++)

i

{
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Sum += Transaction[j][i][k];

}

i

i

for

i

i

i j k

15.2.7

66

66

25

25

15 20


3


3

break

continue

15.3

{get rate from table

add rate to total

Rate := Table

;

Ttl := TtlRate Rate ;
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Table

Rate

TtlRate

Table

Rae := Table

Census.Age Census.Sex

;

TtlRate := TtlRate Rate ;

Census.Age

Census.Sex

Census

Person

for Person := FirstPerson to LasttPerson do

begin

Rate := Table[Census.Age,Census.Sex] ;

TtlRate := TtlRate + Rate ;

End;

begin end

Census

Person

Person

for Person := FirstPerson to LastPerson do

begin

Rate := Table[Census[Person].Age,Census[Person].Sex] ;

TtlRate := TtlRate + Rate ;

End;

TtlRae

TtlRate := 0

for Person := FirstPerson to LastPerson do

begin

Rate := Table[Census[Person].Age,Census[Person].Sex] ;

TtlRate

TtlRate + Rate ;

end;

Person
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15.4

Pascal

for

Pascal

for Row := 1 to MaXRows do

for Column := 1 to MaxCols do

Product Row,Column

= a Row Column *b Row Column

Pascal

APL

Fortran 90

APL

APL

Product <- a

b

APL

3

Pascal

15

APL

15.4.l



for i := 1 to 9999

C

for

begin

end

for
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?

15.5


16 234

16.1 goto

16.2 return

16.3

16.4

17

14

15

16.1 goto

goto

goto

goto

16.1.1

goto

goto

goto

Edsger

Dijkstra

goto

Dijkstra

goto

goto

goto

goto

goto

goto

goto

goto

goto

goto

goto

Donald Knath

Structured Programming with go to

statement

goto (1974)

goto

goto
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goto

goto

16.1.2

goto

goto

goto

goto

goto

Fortran

Fortran

goto

goto

goto

goto

goto

goto

goto

goto

goto Knath 1974

goto

goto

goto

goto

goto

B.A.shell

Shneiderman

goto

Ada

gotoAda

goto Ada

goto

16.1.3

goto

goto

goto

goto

goto

goto

goto

goto

goto

goto

goto

Pascal

goto

repeat

GetData( InputFile , Data );

If eof( InputFile ) then

goto LOOP_EXIT;

DoSomething ( Data );

until ( Data = -1 );
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LOOP_EXIT;

goto

Pascal

goto:

GetData( InputFile , Data );

While (not eof ( InputFile ) and ( Data < > -1 ) do

Begin

DoSomething( Data );

GetData (InputFile , Data );

End;

Data 1

1

DoSomething()

goto -1

DoSomething()

goto

Pascal

goto

goto

Repeat

GetData (InputFile , Data );

If ( not eof( InputFile ) ) then

DoSomething ( Data );

Until (Data = -1 or eof( InputFile ) );

goto

goto

goto

goto

goto

goto

16.1.4

goto

Pascal

goto

procedure PurgeFiles( var ErrorState : ERROR_CODE );

{This routine purges a group of files.}

var

FileIndex : Integer;

FileHandle : FILEHANDLE_T;

FileList : FILELIST_T;
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NumFileToPurge : Integer;

Label

END_PROC;

Begin

MakePurgeFileList ( FileList ,NumFilesToPurge );

ErrorState := Success;

FileIndex := 0;

While ( FileIndex < NumFileToPurge ) do

Begin

FileIndex := FileIndex + 1 ;

If not FindFile ( FileList[ FileIndex ], FileHandle ) then

Begin

ErrorState

:=

FileFindError;

Goto END_PROC

goto

End;

If not OpenFile(FileHandle) then

Begin

ErrorState:=FileOpenError;

Goto END_PROC

goto

End;

If not OverWriteFile(FileHandle) then

Begin

ErrorState:=FileOverWriteError;

Goto END_PROC

goto

End;

If Erase( FileHandle ) then

Begin

ErrorState

:=

FileEraseError;

Goto

END_PROC

goto

End

End;{while}

END_PROC;

goto

DeletePurgeFileList( FileList ,NumFilesToPurge )

16
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End; {PurgeFiles}

goto

goto

goto

goto

goto

goto

goto

if

if

if

goto

Pascal

if

goto:

procedure PurgeFiles( var ErrorState : ERROR_CODE );

{This routine pruges a group of files.}

var

FileIndex :

Ingeter;

FileHandle :

FILEHANDLE_T;

FileList :

FILELIST_T;

NumFilesToPurges: Integer;

begin

MakePurgeFileList( FileList , NumFilesToPurge );

ErrorState := Success;

FileIndex := 0;

While

While ( FileIndex < NumFilesToPurge and ErrorState = Success ) do

begin

FileIndex := FileIndex + 1 ;

If FindFile ( FileList[ FileIndex ] , FileHandle ) then

Begin

If OpenFile ( FileHandle ) then

begin

If OverWriteFile ( FileHandle ) then

Begin

If not Erase ( FileHandle ) then

Begin

ErrorState := FileEraseError

End
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end

else

{couldn’t

overwritefile}

begin

ErrorState

:=

FileOverWriteError

end

end

else {couldn’t open file}

begin

ErrorState

:=

FileOpenError

end

end

else

{couldn’t

find

file}

begin

ErrorState

:=

FileFindError

23

end

end; {While}

DeletePurgeFileList( FileList ,NumFilesToPurge )

end; {PurgeFiles}

goto

goto

if

if ErrorState

FileFindError 23

goto

goto

ErrorState

Pascal

goto:

procedure PurgeFiles( var ErrorState : Error_CODE );

{This routine pruge a group of files.}

var

FileIndex

: Integer;

FileHandle

:

FILEHANDLE_T;

FileList :

FILELIST_T;

NumFilesToPurge : Integer;

16
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begin

MakePurgeFileList ( FileList , NumFilesToPurge );

ErrorState := Success ;

FileIndex := 0;

While

While ( FileIndex < NumFilesToPurge ) and ( ErrorState = Success ) do

begin

FileIndex := FileIndex + 1;

ErrorState

if not FindFile( FileList[ FileIndex ] , FileHandle ) then

begin

ErrorState := FileFindError;

end;

if ( ErrorState = Success ) then

begin

if not OpenFile( FileHandle ) then

begin

ErrorState := FileOpenError

end

end;

if ( ErrorState = Success ) then

begin

if not OverwriteFile( FileHandle ) then

begin

ErrorState

:=

FileOverwriteError

end

end;

if ( ErrorState = Success ) then

begin

if not Erase( FileHandle ) then

begin

ErrorState := FileEraseError

end

end

end; {while}

DeletePurgeFileList( FileList , NumFilesToPurge )

end; {PurgeFiles}
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if-then-else

if-then-else

else

if

…

goto

goto

if

goto

goto

16.1.5 goto

else

else

else

goto

goto

C

goto

else

if ( StatusOK )

{

if ( DataAvail )

{

ImportantVar = x;

Goto MID_LOOP;

}

}

else

{

ImportantVar = GetVal( );

MID_LOOP

;

/* lots of code */

……

}

——

goto

goto
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/*lots of code*/

goto

C

else

if ( StatusOK )

{

if ( DataAvail )

{

ImportantVar = x;

DoLotOfCode( ImportantVar );

}

}

else

{

ImportantVar = GetVal( );

DoLotsOfCode( ImportantVar );

}

C

C

else

goto:

if ( ( StatusOK && DataAvai ) || !StatusOK )

{

if ( StatusOK && DataAvail )

ImportantVar = x;

Else

ImportantVar = GetVal( );

/* lots of code */

……

}

StatusOK

DataAvail

if

StatusOK

if

DataAvail

16.1.6

goto

goto

goto

goto,

if
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goto

100

goto

goto

goto

goto

goto

goto

goto

goto.

goto

goto

goto

goto

goto

goto

goto

goto

goto

goto

goto

16.2 Return

return

exit

return returnexit

return

return

return

return

C

int Compare

(

int

Value1,

int Value2

)

{

if ( Value1 < Value2 )

return( LessThan );


16
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else if ( Value1 > Value2 );

return( GreaterThan );

else

return( Equal );

}

16.3

Pascal

Procedure QuickSort

(

FirstIdx

:

integer;

LastIdx :

integer;

Names :

NAME_ARRAY

);

var

MidPoint : integer;

begin

if ( LastIdx > FirstIdx ) then

begin

Partition( FirstIdx , LastIdx , Names , MidPoint );

QuickSort( FirstIdx , MidPoint – 1 , Names );

QuickSort( MidPoint + 1 , LastIdx , Names );

end

end;

——

16.3.1
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C

BOOLEAN function FindPathThroughMaze

(

MAZE_T MAZE ,

POINT Position

)

{

/* if the position has already been tried,don’t try it again */

if (alreadyTried(Maze,Position))

return(FALSE);

/* if this position is the exit,declare success */

if (ThisIsTheExit(maze,Position))

return(TRUE);

/* remember that this position has been tried */

RememberPosition(Maze,Position);

/* check the paths to the left,up,down,and to the right;

if any path is successful,stop looking */

if ( MoveLeft( Maze , Position , &NewPosition ) )

if ( FindPathThroughMaze ( Maze , NewPosition ) )

return( TRUE );

if ( MoveUp( Maze , Position , &NewPosition ) )
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if ( FindPathThroughMaze ( Maze , NewPosition ) )

return (TRUE);

if ( MoveDown ( Maze , Position , &NewPosition ) )

if ( FindPathThroughMaze ( Maze , NewPosition ) )

return (TRUE );

if ( MoveRight ( Maze , Position , &NewPosition ) )

if ( FindPathThroughMaze ( Maze , NewPosition ) )

return ( TRUE);

return( FALSE );

}

ThisIsTheExit()

TRUE( )

TRUE

16.3.2

AlreadyTried()

ThisIsTheExit()

Pascal

Procedure RecursiveProc( var SafetyCounter : integer );

/*

SafetyCounter

Var */

begin

if ( SafetyCounter > SAFETY_LIMIT ) then

exit;

SafetyCounter : = SafetyCounter + 1;

……

end;
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(A

BB

C C

A)

0

0xCC

DEBUG

0

0xCC

(fibounacci)

fibounacci

Pascal

Function Factorial(Number:integer):integer;

begin

If ( Number = 1 ) then

Factorial := 1

Else

Factorial := Number * Factorial ( Number – 1 );

end;

Pascal

Function Factorial( Number : integer ) : integer;

var

IntermediateResult : integer;

Factor :

integer;

begin

IntermediateResult := -1;

For Factor := 2 to Number do

IntermediateResult := InterMediateResult * Factor ;

Factorial := IntermediateResult

end;
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fibonacci

16.3.3

goto

goto

goto

goto

goto

goto

g

oto (

)

g

oto

return

return

r

eturn

?

16.4

goto

return

return
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17.1

17.2

17.3

17.4

17.5

17.6

goto

17.7

17.8

14

5

16

17.5

17.7

17.1

True

False

True

False(

)

0

1

Pascal

True

False

True

False

Basic

1200 IF PRINTERROR = 0 GOSUB 2000

' initialize printer

1210 IF PRINTERROR = 1 GOSUB 3000

' notify user of error

1230 '

1240 IF REPORTSELECTED = 1 GOSUB 4000 ' print report
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1250 IF SUMMARYSELEEED

I GOSUB 5000 'print summary

1260 '

1270 lF PRINTERROR = 0 G0SUB 6000 'clean up successful printing

0

1

GOSUB

1

0

l

0

IF

REPORTSELECTED = l

1

2

3

1

0

True

False

True

False

Basic

True

False

110 TRUE = 1

110 FALSE =0

1200 IF PRINTERROR = FALSE GOSUB 2000 ' initialize printer

1210 IF PRINTERROR = TRUE GOSUB 3000 ' notify user of error

1230 '

1240 IF REPORTSELECTED = FALSE GOSUB 4000 ' print report

1250 IF SUMMARYSELECTED = TURE GOSUB 5000 ' print Sllttifi13Yy

1260 '

1270 IF PRINTERROR = FALSE GOSUB 6000 ' clean up successful printing

True

False

1

0

1

0

IF REPORTSELECTED = 1

TRUE

FALSE

l

0

True

False

0

1

True

False

C

1 == 1

TRUE

FALSE

C

TRUE

1

FALSE

0

FALSE

TRUE

FALSE

C

:

define TRUE

1 ==1

define FALSE

!TRUE

False

while not Done

while

a = b
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while Done False

while ( (a = b) = True )

while not Done

True

False

Pascal

if ( ( eof ( InputFile ) and ( Not InputError ) ) and

( ( MIN_ACCEPTABLE_ELEMENTS_C

CountElementsRead ) and

CountElementsRead

= MAX_ELEMENTS_ C

or

Not ErrorProcessing)

then

{ do something or other }

if

Pascal

Function FileReadError

var FILE InputFile;

Boolean InputError;

Integer CountElementsRead

): Boolean;

begin

if ( ( eof ( InputFile ) and ( Not InputError ) ) and

( ( MIN_ACCEPTABLE_ELEMENTS_C

CountElementsRead

and

( CountElementsRead

= MAX_ ELEMENTS _C

or

( Not ErrorPocessing )

then

FileReadError := False
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else

FileReadError:=True;

end

Error_Processing

Pascal

if

not FileReadError

InPutFile

InPutError

CountElementsRead

then

{ do something of other }

if

case

17.1.3


if



if



else


Pascal

if

not StatusOK

begin

do something

end

else begin

do something else

end;

Pascal

if

StatusOK

begin

do somthing else

end;

else begin
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do something

end

ErrorDetected

StatusOK

StatusOK

DeMorgen

DeMorgen

Pascal

if not DisplayOK or not PrinterOK then

,

Pascal

DeMorgen

if

not DisplayOK and PrinterOK

then

if

else

DeMorgen

and

or

and

or

17

l

DeMorgen

17

1

DeMorgen

not A and not B not(A or B)

not A and B not(A or not B)

A and not B not(not A or B)

A and B not (not A and not B)

Not A or not B not(A and B)

Not A or B * not(A and not B)

A or not B not (not A and B)

A or B not (not A and not B)

*

17.1.4

,

C

:

if ( a< b = = c = =d )

( a< b )= =( c = =d )

( ( a<b ) = = c ) = = d ?
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C

if

a<b

= =

c= =d

…

0

1

1

1

0

Pascal

:

if

A

B

c

d

and not done

?

if

A

B

C

D

and not done

||| | | || |

0123 2 3 21 0

0

Pascal

: if

A

B

C

D

and not Done

if

A

B

C

D

and not Done

|| | | || |

0 12 1 2 10 -l

O

17.1.5

while

i<= MaxElements and item[i]<> 0

do

i

MaxElements 1

item

item MaxElements 1

Macintosh

MS DOS

Microsoft Windows

OS

2

Pascal

basic

Pascal

while i<= MaxElements do

if

item[i] <> 0

then

…

i

MaxElements

item[i]
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C

Pascal

and

C

Pascal

if something False and somecondition

if Something False

Something

or

C

Pascal

if something True or somecondition

if somethingTrue

Pascal

if

Denominator <>0

and

Item

Denominator

MinVal

do

Demominator

0

0

0

Denominator

and

Pascal

if

Item

Denominator<MinVa) and ( Denminator<>0 ) do

Item Denominator

Denominator<> 0

17.1.6

MinElmts <= i and i<= MaxElmts

i < MinElmts or MaxElmts < i

MinElmts

MaxElmts

i

i

i

MinElmts

MaxElmts

MinElnts <= i and i<= MaxElmts

MinElmts

MaxElmts

Valid values for I
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i < MinElm or MaxElmts < i

MinElmts

MinElmts

Valid values for i

i

MinElmts

i

i

while i<inElmts

i

while minElmts<i

i>MinElmts and I<MaxElmts

17.1.7 C

0

C

0

:

’\0’

while

Done

0

0

0

0

while Balance!=0

while Balance


’\0’


while * CharPtr!=’0’


:

while (* CharPtr)

c

C

Null(

)

while

BufferPtr!=Null

while BufferPtr

C
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17.1.8

C

C

’|’

’||’

’&’

’&&’

and

or

AND

OR

&&

||

’

’

’

’

EQUALS

17.2

begin

end

{}

basic

FOR

NEXT

Ada

begin

and

end

begin

and end

for i=0 to MaxLine do

for i=0 to MaxLines do

begin

end

: for i= 0 to MaxLines do

begin

whatever goes in here


……….


End

Basic

FOR-NEXT

WHILE-WEND

IF-THEN-ELSE

Fortran

do

begin-and-end

if

if

17.3

C

C

while

c=getch

=’\n’

C

while
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C

C

c

while

c = getch

’\n’

while

c = getch

’\n’

{

;

}

NULL

#define null

…

while

c

getch

’\n’

null ();

Null

while

for

switch

Null

Pascal

Null

Ada

Null().

Null

NULL

NULL

0

OL

Null

17.4

15

Noam Chomsky

Gerald Weinlberg

if

3

4

if

else

If

if

c

if Error==None

{

*lots of code*
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if PrinterRoutine! NULL

*lots of code*

if

SetupPage()

{

*lots of code*

…

if

AllocMem

PrintData

*lots of code*

…

}

* if AllocMem

*

* if SetupPage()*

* if PrinterRountine*

* if Error *

*lots of code*

C

if Error==None

*lots of code*

…

if

PrinterRoutine!= NULL

{

*lots of code*

…

}

if

Error== None && PrinterRoutine!= NULL && SetupPage

{

*lots of code*

…

if

AllocMem

&PrintData

{

*lots of code*

…

}
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4

2

if

if then

else

if

if then

else

if

Pascal

if Qty > 10 then

if

Qty > 100

then

if

Qty > 1000

then

Discount :=0.10

else

Discount := 0.05

else

Discount := 0.025

else

Discount := 0.0

Qty

1000

100

10

Pascal

if

if-then

else

if Qty > 1000 then

Discount := 0

10

else if

Qty > 100

then

Discount >= 0. 05

else if

Qty >10

then

Discount := 0.025

else

Discount := 0

if

Pascal

if

if

then

else

if Qty > 1000 then

Discount := 0.10

else if

Qty > 100 and Qty <= 1000

then

Discount := 0.05

else if

Qty > 10 and Qty <= 100

then

Discount := 0.025

else if

Qty <= 10

Discount := 0

else

if
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else

4

if

else

else

if

case

if

case

if

else

Pascal

Pascal

if

case

case Qty of

0..10: Discount := 0. 0

11..100

Discount := 0. 025

101..1000: Discount := 0. 05

else Discount := 0. 10;

end;

case

if-then-else

C

while ! feof TransFile

* read transaction record *

ReadTransRec

TransFile

TransRec

* process transaction depending on type of transaction *

if

TransRec.TransType = = Deposit

{

* process a deposit *

if

TransRec.AccountType = = Checking

if

TransRec.AcctSubType

Business

MakeBusinessCheckDep

TransRec.AcctNum , TransRec.Amount

;

else If

TransRec.AcctSubType = = personal

MakePersonalCheckDep( TransRec.AccNum,TransRec.Amount );

else if

TransRec. AcctSubType

School

MakeSchoolCheckDep

TransRec.AcctNum

TransRec.Amount

;

else if (TransRec.AccountType = = Savings )
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MakeSavingsDep

TransRec

AcctNum

TransRec.Amount

;

else if

TransRec

AccountType = = DebitCard

MakeDebitCardDep

TransRec.AcctNum , TransRec.Amount

else if

TransRec

AccountType==MoneyMarket

MakeMoneyMarketDep TransRec.AcctNum,TransRec.Amount

Else if

TransRec.AccountType==CD

MakeCDDep

TransRec.AcctNum ,TransRec.Amount

else if (TransRec.TransType==Withdrawal)

{

* process a withdrawal *

if

TransRec

AccountType

Checking

MakeCheckingWithdrawal( TransRec.AcctNum ,TransRec.Amount )

else if

TransRec

AccountType = = Savings

MakeSavingsWithdrawal(TransRec.AcctNum , TransRec.Amount );

Else if (TransRec.AccountType = = DebitCard )

MakeDebitCardWithdrawal

TransRec

AccyNum

TransRec

Amount

;

}

else if

TransRec.TransType = = Transfer

MakeFundsTransfer

TransRec.SrcAcctType,TransRec.TgAcctType

TransRec

AcctNum

TransReC.Amount

;

else

* process unknown kind of transaction *

LogTransError(

Unknown Transaction Type

TransRec);

}

TransRec

if

C

While(

feof( TransFile

* read transaction record *

ReadTransRec

TransFile

TransRec

* process transaction depending on type of transaction *
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If

TransRec

TransType

Deposit

ProcessDeposit

TransRec

AccountType, TransRec.AcctsubType

;

TransRec.AcctNum

TransRec

Amount

;

else if ( TransRec.TransType==Withdrawal)

ProcessWithdrawal( TransRec.AccountType,TransRec.AcctNum,

TransRec.Amount

;

}

else if

TransRec TransType

Transfer

MakeFundsTransfer TransRec SrcAcctType TransRec TgtAcctType

TransRec.AcctNum

TransRec

Amount

;

else

* process unknown transaction type *

LogTransError

Unknown Transaction Type

TransRec

while

processDeposit

processWithdrawal

switch case

C

switch

case

while

feof

TransFile

{

* read transaction record *

ReadTransRec( TransFile

TransRec );

* process transaction depending on type of transaction *

switch(TransRec.TransType

case

Deposit

;

ProcessDeposit

TransRec.AccountType

TransRec AcctSubType

TransRec.AcctNum , TransRec.Amount

;
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break;

case

Withdrawal

;

ProcessWithdrawal

TransRec

AccountType

TransRec.AcctNum,

TransRec.Amount

;

break

case

Transfer

MakeFundsTransfer

TransRec SrcAcctType

TransRec

TgtAcctType

TransRec. AcctNum

TransRec

Amount

;

break;

default

* process unknown transaction type *

LogTransError

Unknown Transaction Type

TransRec

;

break;

}

17.5

17.5.l

20

Gerald Weingerg

100

5

20

1986

50

25

20

200

600
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General Motors

Elsoff

1977

36

Fortran

56

100

42

33

Sheppardetal 1978

17.5.2

Pascal

a sequence of assignment statements

a := 1;

b := 2;

c := 3;

a sequence of calls to routines

Writeln

a

;

Writeln

b

;

Writeln

c

;

If-then

else

If

then

else

case

Pascal

Ada

case

C

switch
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case

case

if

case

if

Pascal

{ selection in an if statement }

if a = 0 then

{ do something }

else

do something else

selection in a case statement

case

Shape

of

Square

DrawSquare;

Circle

DrawCircle;

Pentagon

DrawPentagon

DoubleHelix: DrawDoubleHelix

end

loop

basic

FOR NEXT Fortran

Do Pascal

C

while

for

goto

Ada

Ada

example of iteration using a for loop

for INDEX in FIRST..LAST loop

DO_SOMETHING

INDEX

end loop

--example of iteration using a while loop

INDEX

= FIRST;

while

INDEX

= LAST

loop

DO_SOMETHING

INDEX

;

INDEX := INDEX

l

End loop;

example of iteration using a loop-with exit loop

INDEX:=FIRST;
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loop

exit when INDEX

LAST;

DO_SOMETHING ( INDEX );

INDEX

= INDEX + 1;

end loop

17.6

goto

Fortran

Basic

goto

goto

goto

goto

goto

17.6.1

if

then

else

goto

if

then

else

if

then else

Fortran

Ihac

if

then

e1se

C if (A < B ) then

C else

C endif

NOT

goto

if

else

Fortran

if

then

else

C if

A

B

then

IF

.NOT

A. LT. B

GOTO 1100

CODE TO PERFORM IF THE ORIGINAL CONDITION IN COMMENTS IS TRUE

…

GOTO 1200

C else

1100 CONTINUE

CODE TO PERFORM IF THE ORIGINAL CONDITION IN COMMENTS IS FALSE

…

1200 CONTINUE

C endif

if else endif

Basic
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goto

if-then

else

Basic

1000 ' if ( A<B ) then

1010 IF NOT A<B

THEN GOT0 1100

1020 CODE TO PERFORM IF THE ORIGINAL CONDITION IN COMMENTS IS TRUE

…

1090 GOTO 1200

1100 ' else

1110

CODE TO PERFORM IF THE ORIGINAL CONDITIONIN COMMENTS IS FALSE

…

1200 ' endif

goto

17.6.2

case

goto

case

if then

else

if then

Fortran

case

C case LETTER

C 'A':

IF

LETTER .NE. 'A'

GOTO 1100

DO SOMETHING FOR CASE A

GOTO 1900

C 'E':

1110 IF

LETTER .NE. 'E'

GOTO 1200

DO SOMETHING FOR CASE 'E'

GOTO 1900

C 'F' '

1200 IF

LETTER .NE. 'P'

GOTO 1300

DO SOMETHING FOR CASE 'F'

GOTO 1900

C else

1300 CONTINUE

CALL ERROR

' Internal error:Call customer assistance.''

1900 CONTINUE

C end case

if

goto

if

else

CONTINUE

goto

goto

case

1900

Basic

17.6.3

while

while

while
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Fortran

goto

While

C loop initialization

I=0

C while ( I<MAXI and X >0.5) do

1000 IF (.NOT. ( I .LT. MAXI .AND.X .GT. 0.5 ) ) GOTO 1010

C

DO SOMETHING

C …

GOTO 1000

1010

CONTINUE

C end while

case

for

While

17.6.4

goto

DavidGriex

Basic Fortran

17.7

quick interruption

TomMcCabe

17.7.1

Edager Dijkstra
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1972

McCabe 1976

Shen at al 1985 .William T

ward

Hewlett-Packard

McCabe

1989

McCabe

77 000

0.31

125

000

0.02

ward

Hewlett

Packard

17.7.2

5 9

Tom McCabe

decision point

17

2

17

2

---------------------------------------------------------------------------------

1

1

2

1

if while repeat for and or

3

case

1

case

1

if (( ( Status = Success ) and Done ) or

(not Done and ( NumLines >= MaxLines)) ) then…

1

if

2

and

3

or

4

and

5

5

0

5

6

10

10
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10

case

10

case

Microsoft Windows

Apple Macintosh

Case

17.7.3

McCabe

17.7.4

True

False

1

0

False

C

0

begin

end

begin

end

if-then else

case

10

17.8
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18.1

18.2

18.3

18.4

18.5

18.6

18.7

18.8

18.9

19

18.1

18.1.1

18-1
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18-1 Pascal

procedure InsertionSort ( Var Data : SortArray_t ; FirstElmt : Integer

LastElmt : Integer ) ; { use the insertion sort technique to sort the

“Data” array in ascending order. This routine assumes that Data

[ FirstElmt ] is not the FirstElmt element in Data and that Data

[ FirstElmt - 1 ] can be accessed. }Const SortMin = ’’ ; Var SortBoundary :

Integer ; { upper end of sorted range } InsertPos: Integer ; {position

to insert element } InsertVal : SortElmt_t ; {value to insert}

LowerBoundary : SortElmt_t ; {first value below range to sort} begin

{ Replace element at lower boundary with an element guaranteed to be first

in a sorted list } LowerBoundary : = Data[ FirstElmt_t ] ; Data

[FirstElmt-1] : = SortMin ; {The elements in positions FirstElmt through

SortBoundary-1 are always sorted. In each pass through the loop,

SortBoundary is increased, and the element at the position of new

SortBoundary Probably isn’t in its sorted place in the array,so it’s

Inserted into the proper place somewhere between FirstElmt and

SortBoundary.}for SortBoundary : = FirstElmt + 1 to stElmt do begin

InsertVal : = Data[SortBoundary] ; InsertPos : = SortBoundary ;while

InsertVal <= Data[ InsertPos – 1 ] do begin Data[InsertPos]

: = Data[ InsertPos – 1 ] ; InsertPos : = InsertPos – 1 ; end; Data

[ InsertPos ] : = InsertVal ;end;{Replace orginal lower-boundary

element }Data[ FirstElmt – 1 ] : = LowBoundary ; End; { InsertionSort}

,

18

2

18-2 Pascal

procedure InsertionSort( Var Data : SortArray_t ; FirstElmt:Integer ;

LastElmt : Integer ) ;

{ use the insertion sort technique to sort the “Data” array in ascending

order. This routine assumes that Data[ FirstElmt ] is not the

first element in Data and that Data[ FirstElmt – 1 ] can be accessed. }

Const

SortMin = ’’ ;

Var

SortBoundary : Integer ; { upper end of sorted range }

InsertPos : Integer ; {position to insert element }

InsertVal : SortElmt_t ; {value to insert}

LowerBoundary :SortElmt_t ; {first value below range to sort}

begin

{ Replace element at lower boundary with an element

guaranteed to be first in a sorted list }
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LowerBoundary : = Data[ FirstElmt_t ] ;

Data[ FirstElmt –1 ] : = SortMin ;

{The elements in positions FirstElmt through SortBoundary-1 are

always sorted. In each pass through the loop, SortBoundary

is increased, and the element at the position of the

new SortBoundary Probably isn’t in its sorted place in the

array, so it’s inserted into the proper place somewhere

between FirstElmt and SortBoundary.}

for SortBoundary : = FirstElmt +1 to LastElmt to do

begin

InsertVal : = Data[ SortBoundary ];

InsertPos : = SortBoundary;

while InsertVal < Data[ InsertPos - 1 ] do

begin

Data[ InsertPos ] := Data[ InsertPos-1 ] ;

InsertPos := InsertPos –1 ;

end;

Data[ InsertPos ] := InsertVal ;

end; { Replace orginal lower-boundary element }

Data[ FirstElmt-1 ] : = LowBoundary ;

end; { InsertionSort }

18-1

0

18

3

18-3 Pascal

procedure InsertionSort

(

Var Data :

SortArray_t;

FirstElmt: Integer;

LastElmt :

Integer

);

{ use the insertion sort technique to sort the “Data” array in ascending order.

This routine assumes that Data[FirstElmt] is not the FirstElmt element in Data and that

Data[ FirstElmt-1 ] can be accessed. }

Const

SortMin = ’ ’;

Var
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SortBoundary :

Integer;

{ upper end of sorted range }

InsertPos :

Integer;

{positionto insert element }

InsertVal :

SortElmt_t;

{value to insert}

LowerBoundary : SortElmt_t;

{first value below range to sort}

begin

{ Replace element at lower boundary with an element

guaranteed to be first in a sorted list }

LowerBoundary :=

Data[FirstElmt_t];

Data[FirstElmt-1]

:=

SortMin;

{ The elements in positions FirstElmt through SortBoundary-1 are

always sorted. In each pass through the loop, SortBoundary

is increased, and the element at the position of the

new SortBoundary Probably isn’t in its sorted place in the

array, so it’s Inserted into the proper place somewhere

between FirstElmt and SortBoundary. }

for SortBoundary := FirstElmt + 1 to LastElmt do

begin

InsertVal := Data[ SortBoundary ];

InsertPos := SortBoundary;

while InsertVal< Data[InsertPos-1] do

begin

Data[InsertPos]

:= Data[ InsertPos-1 ] ;

InsertPos

:=

InsertPos-1;

end;

Data[ InsertPos ] := InsertVal;

end;

{ Replace orginal lower-boundaryelement }

Data[ FirstElmt-1 ] := LowBoundary;

end; { InsertionSort }

18-l

Ronald M.Baecker

Aaron Marcus

,

,

Baecker

Marcus

18-1
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Data

data

Data[FirstElmt]

Data[FirstElmt-1]

18-l

18.1.2
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18.1.3

begin

end

18-4

MAX_ELMTS

18-4

C

18-4

/* swap left and right elements for while array */

for (i=0; I<MAX_ELMTS; i++)

LeftElmt = Left[i];

Left[i] = Right[i];

Right[i] = LeftElmt;


18-5



C




X = 3+4 * 2+7

x

3+4 *

2+7

63

X = 3 + ( 4 * 2 ) + 7 = 18

18.1.4

The Elements of

Programming Style

kernighan

plauger

Elliot Soloway

Kate Ehrilich

Perception in chess

Chase

Simon
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Ben Shneiderman

Chase

Simon

Exploratory Experiments in Programmer Behavior

Shneiderman

Shneiderman

18.1.5

18.1.6
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18.2

18.2.1

Gorla Benader

Benander

8

16

16

Program Indentation and

Comprehensibility

2

4

20

30

6

2
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4

6

6

6

18.2.2

C

12+4%3*7/8

Pascal

12+4 mod 3*7 div 8

basic

12+4 mod 3*7/8

18.3

Pascal

begin

end

c

Basic

if-then-else

begin

end

begin

end

18.3.1

Ada

18-6

18-7

18-8

Ada

18-8 Ada

if

if PixelColor = RedColor then

statement1;

statement2;

…

end if

18-7 Ada

while

while PixelColor = RedColor loop

statement1;
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statement2;

…

endloop;

18-8 Ada

case

case PixelColor of

when RedColor =>

statement1 ;

statement2 ;

…

when GreenColor =>

statement1 ;

statsment2

…

when Others =>

statement1 ;

statement2 ;

…

end case;

Ada

if-then while-loop

case-or

18-9

18-9

A

B

C

D

A

D

if-then

begin-end

begin

end

begin

end

18.3.2

Ada

begin

end

18-10
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18-10

A

B

C

D

A

D

B C D

A

B

C

D

18-11

Pascal

18-11

Pascal

while PixelColor = RedColor do begin

statement1 ;

statement2 ;

…

end ;

begin

begin

18-12

18-12

Pascal

if

SoldCount > 1000

then begin

Markdown := 0.10 ;

Profit := 0.05 ;

end

else Markdown := 0.05 ;

then

begin

else

then

case

18-13

18-13

Pascal

if ( SoldCount > 10 and PrevMonthSales > 10 ) then

if ( SoldCount > 100 and PrevMonthSales > 10 ) then

if ( SoldCount > 1000 ) then begin

Markdown := 0.10

Profit := 0.05

end

else Markdown := 0.05

else Markdown := 0.025

else Markdown := 0.0 ;
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else

18.3.3

Ada

18-14


18-14



:





A


B

C

D

A

D

begin

A

end

D

18

15

:


18-15





A




B

C

D

18-16

18-17

18-18

Pascal

18-16

if

Pascal

If PixelColor = RedColor then begin

statement1 ;

statement2 ;

…

end;

18-17

While

Pascal

while PixelColor = RedColor do begin

statement1 ;

statement2 ;

…

end;

18-18

case

Pascal

case PixelColor of

RedCelor : begin

statement1;

statement2;

…

end

GreenColor : begin
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statement1;

statement2;

…

end

else

begin

statement1;

statement2;

…

end

end

Pascal

C

18.3.4

begin

end

begin

end

begin

end

18-19

18-19

A

B

C

D

begin-end

begin

end

begin

end

18-20

18-20

begin

end

A

B

C

18-21

18-22

18-23

Pascal

18-21

if

begin

end

Pascal

if PixelColor = RedColor then begin

statement1 ;

statement2 ;

…

end;
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18-22

while

begin

end

Pascal

while PixelColor

RedColor do

begin

statement1;

statement2;

…

end;

18-23

case

begin

end

Pascal

case PixelColor of

RedColor,

begin

statement1;

statement2;

end

GreenColor

begin

statement1;

statement2;

end

else

begin

statement1;

statement2;

end

end;

18.3.5

Ada

C

Pascal

begin-end

18.4
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18.4.1

begin-end

18-24

begin-end

begin-end

begin

18-24 begin-end

Pascal

for i := 1 to Maxlines do

begin

for

begin

Readline(i);

PrecessLine(i);

end

end

for

begin

end

18-25

18-25

A

B

C

D

E

B

A

A

begin-end

begin-end

begin-end

18-26

begin

end

18-26

begin-end

Pascal

for i := 1 to MaxLines do

begin

ReadLine(i);

ProcessLine(i);

end

ReadLine()

ProcessLine()

begin-end

18-27

18-28

18-27

1
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18-28

2

for

1

2

begin

end

18.4.2

begin-end

18-29

18-29

C



Cursor.Start

=

StartingScanLine

Cursor.Ed

= EndingScanLine;

Window.Title

= EditWindow.Title;

Window.Dimensions

= EditWindow.Dimensions;

Window.ForegroundColor

= UserPreferences.ForegroundColor;

Window.BlinkRate

= UserPreference.ForegroundColor;

Windows.BackgroundColor = UserPreferences.BackgroundColor;

SaveCursor(Cursor);

SetCursor(Cursor);

18

30

18-30

C

Windows.Dimensions

=

EditWindow.Dimensions;

Window.Title

= EditWindow.Title;

Window.BackgroundColor

= UserPreferences.BackgroundColor;

Windows.ForgroundColor

= UserPreferences.ForegroundColor;

Cursor.Start

= StartingScanLine;

Cursor.End

= EndingScanLine;
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Cursor.BlinkRate

= EditMode.BlinkRate;

SaveCursor(cursor);

SetCursor(Cursor);

if

begin

end

18-31

18-31

Pascal

for

if( expression ) then

1

one-statement;

if( expression ) then begin

2a

one-statement;

end;

if( expression ) then

2b

begin

one-statement;

end;

if( expression ) then one-statement;

3

1

2 2a

2b

if

begin

end

3

if

1

2

18-32

18-32

Pascal

if ( ( '0' <= InChar and InChar <= '9' ) or ( 'a' <= InChar and

InChar <= 'z' ) or ( 'A' <= InChar and InChar <= 'Z' )) then
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…


18-3

18-33

Pascal

if ( ( '0' <= InChar and InChar <= '9') or

( 'a' <= InChar and InChar <= 'z' ) or

( 'A' <= InChar and InChar <= 'Z' )) then

Z

z

goto

goto

goto

goto

goto

goto

goto

goto

goto

goto

goto

goto

goto

18-34

goto

18-34

Pascal

goto



PROCEDURE PurgeFiles ( var ErrorCode : ERROR_CODE );

var

FileldX:

Integer;

FlleHandle:

FILEHANDLE_T;

FileList:

FILLIST_T;

NumFllesToPurge:

Integer;

label

END_PROC;

begin

GrabScreen;

GrabHelp ( PURGE FILES ) ;

MakePurgeFileList ( FileList, NumFilesToPurge );

ErrorCode := Success;

FileldX := 0;

while ( Fileldx < NumFilesToPurge ) do begin

Fileldx := Fileldx + 1 ;
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if Not FindFile( FileList [FileIdx], FileHandle ) then begin

ErrorCode := FileFindError;

goto END_PROC;

goto

end;

if not OpenFile ( FileHandle ) then begin

ErrorCode := FileOpenError ;

goto END_PROC;

goto

end;

if not OverwriteFile ( FileHandle ) then begin

ErrorCode := FileOverwriteError;

goto END_PROC

goto

end;

if not Erase ( FileHandle ) then begin

ElrorCode := FileEraseError;

goto END_PROC;

goto

end;

end ; { while }

END_PROC

goto

DeletePurgeFileList ( FileList , NumFileToPurge );

ReleaseHelp;

ReleaseScreen;

end; { PurgeFiles }

Pascal

goto

18-34

case

case

case

18-35

18-35

case

Paseal

case BullColor of

Blue :

Rollout( Ball );

Orange :

SpinOnFinger( Ball );

FluorescentGreen : Spike( Ball );

White

KnockCoverOff(

Ball

);

WhiteAndBlue :

begin

if( MainColor := White ) then

begin
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KnockCoverOff( Ball );

end

else if

MainColor := Blue

then

begin

Rollout( Ball );

end

end

else FatalError( "Unrecognized kind of ball.”)

end;

case

WhiteAndBlue

18-36

18-36

Pascal

case BallColor of

Blue:

Rollout( Ball );

Orange:

SpinOnFinger( Ball );

FluorescentGreen

Spike( Ball );

White:

KnockCoverOff( Ball );

WhiteAndBlue:

begin

if( MainColor = White ) then

begin

KnockCoverOff( Ball );

end

else if( MainColor = Blue ) then

begin

Rollout( Ball );

end

end

else

FatalError

"Unrecognized Kind of Ball

"

end

case

case
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18.5

18.5.1

80

80

80

80

8.5" X 11"

8.5" X 11"

80

80

90

80

80

18.5.2

while

pathName[startpath+pos ] <> ';'

and

(( startpath + pos ) <= length ( Pathname )) do

while

while

pathName[ startpath+pos ] <> ':'

and

((startpath + pos ) <= length ( Pathname )) do

:

while

PathName [ startpath

pos ] < ':'

and

startpath + pos

< = length

Pathname

do

GrossRate [ Census[ GroupID ].Sex, Census[GroupID].AgeGroup]

while

GrossRate [ Census [ GroupID ].Sex

Census [ GroupsID ].AgeGroup ]

ReadEmployeeData

MaxEmps

EmpData

InputFile

EmpCount

InputError
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GetCensus ( InPutFile, EmpCount, EmpData, MaxEmps, InputError)

18.5.3

18-37

18-37

Basic

EmployeeName = InputName

EmployeeSalary = InputSalary

EmployeeBirthdate = InputBirthdate

18-38

18-38 Basic

,

EmployeeName

= InputName

EmployeeSalary = InputSalary

EmployeeBirthdate = InputBirthdate

?

18-39

10-39

Basic

EmployeeName

= InputName

EmployeeAddress

= InputAddress

EmployeePhone

= InputPhone

BossTitle

= Title

BossDept

= Department

18-40

18-40

Basic

EmployeeName = InputName

EmployeeAddress = InputAddress

EmployeePhone = InputPhone

BossTitle

= Title

BossDept

= Department

18.5.4
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Pascal C

C++ Ada

18-41

18-41

Pascal

while

PathName[StartPath + Pos ] <> ';'

and

and

( ( StartPath + Pos ) <= length

PathName

)do

…

TotalBill := TotalBill + CustomerPurchases [ CustomerID ]+

SalesTax( CustomerPurchases[ CustomerID ] ) ;

…

DrawLine(Window.North , Window.South , Window.East , Window.west,

CurrentWidth

CurrentAttribute ) ;

…

18-42

18-42

CustomerBill := PrevBalance

PayMentHistry[ CustomerID ]

+ LateCharge

PaymentHistory[ CustomerID ]

18-43

18-43

Pascal

CustomerBill := PrevBalance( PaymentHistory[ CustomerID ] ) +

LateCharge( PaymentHistory[ CustomerID ] ) ;

18-44

18-44

Pascal

DrawLine ( Window.North, Window.South, Window.East, Window.West,

CurrentWidth, CurrentAttribute );

SetFontAttributes( Font.FaceName, Font.Size, Font.Bold, Font.Italic,
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Font.SyntheticAttribute[ FontID ].Underline,

Fout.SyntheticAttribute[ FontID ].Strikeout)

18-45

18-45

Pascal

DrawLine( Window.North , Window.South , Window.East , Window.West ,

CurrentWidth , CurrentAttribute ) ;

SetFontAttributes( Font.FaceName , Font.Size , Font.Bold , Font.Italic ,

Font.SyntheticAttribute[ FontID ].Underline,

Font.SyntheticAttribute[ FontID ].Strikeout ) ;

18-46

18-46

Pascal

DrawLine

(

Window.North

Window.South

Window.East ,

Window.West

CurrentWidth

CurrentAttribute

) ;

SetFontAttributes

(

Font.FaceName

Font.Size ,

Font.Bold ,

Font.Italic ,

Font.SyntheticAttribute[ FontID ].Underline ,

Font.SyntheticAttribute[ FontID ].Strikeout

);

,

for while

if

if

18-47

18-47

Pascal

while( PathName[ StartPath + Pos ] <>

) and

( ( StartPath + Pos) <= length ( PathName ) ) do
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begin

…

end

for RecNum := ( Employee.Rec.Start + Employee.Rec.Offset ) to

( Employee.Rec.Start + Employee.Rec.Offset + Employee.NumRecs ) do

begin

…

end

C

C

18-48

18-48 C

while( PathName[ StartPath

Pos ] != ';') &&

( ( StartPath + Pos )<= length ( PathName ) )

{

…

}

for( RecNum = Employee.Rec.Start + Employee.Rec.Offset;

RecNum <= Employee.Rec.Start + Employee.Rec.Offset + Employee.NumRecs;

RecNum ++

{

…

}

18-49

18-49

Pascal

CustomerPurchases := CustomerPurchases + CustomerSales

CustomerID

CustomerBill

:= CustomerBill + CustomerPurchases ;

TotalCustomerBill

:= CustomerBill + PreviousBalance

CustomerID

+

LateCharge ( CustomerID ) ;

CustomerRating := Rating ( CustomerID, TotalCustomerBill ) ;

LateCharge

customerID

18-50

:
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18-50

Pascal



CustomerPurchases := CustomerPurchases + CustomerSales ( CustomerID );

CustomerBill := CustomerBill + CustomerPurchases;

TotalCustomerBill := CustomerBill + PreviousBalance ( CustomerID ) +

LateCharge

(

CustomerID

);

CustomerRating

:= Rating ( CustomerID, TotalCustomerBill );

18.5.5

Pascal C Ada

Fortran

7

i=0

j=0

k=0

DestroyBadLoopNames(i

j

k);

C

C

++

18-51

n

4

18-5 1

C

Printf(

d

d n

,++n, n+2);

4

6

?

5

7

?

5

6

?

++n

5

C

n+2

6

7

18-52
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18-52

C

++n;

printf(“%d%d\n”,n,n+2);

18-53

18-53

C

strcpy(char * t char * s

{

while (* ++ t = * ++ s )

}

strcpy()

strcpy()

18-54

18-54

C

strcpy( char * t char * s )

{

do

{

++ t;

++ s;

* t = * s;

}

while ( * t !=

\n

)

}

,t

s

*S

*t

1

strcpy()

50000

3.83

3.34

18.5.6

Pascal

18-55

:
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18-55

Pascal

SortBoundary: Integer;

InsertPos:

Imeger;

InsertVal:

SORT_STRING;

LowerBoundary: SORT_STRING

Integer(

SORT_STRING

C

18-56

18-56 C

int

SortBoundary;

int

InsertPos;

SORT_STRING InsertVal;

SORT_STRING LowerBoundary;

18-57

CurrentBottom

18-57 C

int Rowldx

ColIdX

COLOR PreviousScreen

CurrentScreen

NextScreen;

POINT PrevlousTop, PreviousBottom

CurrentTop

CurrentBottom

NextTop,

NextBottom

FONT PreviousFace

CurrentFace, NextFace;

COLOR Choices [ NUM_COLORS ];

18-58

RowIdx

ColIdx:

Integer;

CurrentScreen,

NextScreen,

PreviousScreen:

COLOR

CurrentBottom,CurrentTop,

NextBottom

NextTop,

PreviousBottom,

PreviousTop:

POINT;

CurrentFace

NextFace,

PreviousFace: FONT;
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Choices : array[ 1..NUM_COLORS ] of COLOR;

18-59

NextScreen

18-59

RowIdx:

Integer;

ColIdx:

Integer;

CurrentBottom: POINT;

CurrnetRop: PONIT;

NextBottom: POINT;

NextTop:

POINT

PreviousBottom: POINT;

PreviousTOP: POINT

CurrentScreen:

COLOR;

NextScreen: COLOR;

PreviousScreen: COLOR;

Choices:

array[ 1..NUM_COLORS ] of COLOR ;

CurrentFace: FONT;

NextFace: FONT;

PreviousFace:

FONT;

Sally

Programmer, Jr

C

*

*

18-60

18-60

C

EMP_LIST *Employees;

FILE *InputFile;

,

,

,
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18-61

18-61

C

EMP_LIST * Employees;

FILE * InputFile

18-62

18-62

C

EMP_LIST_PTR Employees;

File_PTR

InputFile;

18.6

18-63

18-63

Basic

for TransactionID = 1 TO MaxRecords

' get transaction data

read TransactionType

read TransactionAmount

'procass transaction based on transaction type

if TransactionType = CustomerSale then

AcceptCoustomerSale(TransactionAmount)

elseif TransactionType

CustomerReturn then

'either process return automatcally or get manager approval,

'if required

if TransactionAmount >= MgrApprovalRequired then

' try to got manager approval and then accept or reject return

' based on whether approval is granted

GetMgrApproval(APProval)

if Approval = True then

AcceptCustomerReturn(TransatiopnAmount)
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else

RejectCustomerReturn(TransactionAmount)

end if

else

'manager approval not required, so accept return

AcceptCustomerReturn(TransactionAmount)

end if

end if

next TransactionlD

18-64

18-63

18-64

Basic

for TransactionID = 1 To MaxRecords

'read Transaction data

read TramsactionType

read TransacionAmount

'process transaction based on transaction type

if TransactionType = Customersalc then

AcceptCustomerSale(TransactionAmount)

elseif TransactionType = CustomerReturn then

' either process return automatically or get manager approval,

'if required

if TransactionAmoun t>= MgrApprovalRequired then

'try toget manager approval and then accept or reject the return

'basedo on wherther approval is granted

GetMgrApproval(Approval)

if Approval = True then

AcceptCustomerReturn(TransactionAmount)

else

RejectCustomerReturn(TransactionAmount)

end if

else

'manager approval not required, so accept return
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AcceptCustomerRetun(TransactionAmount)

end if

end if

next TransactionID

18-64

18-65

18-65

Pascal

{ comment zero }

CodeeStatermentZero ;

CodeStatementOn ;

{ comment one }

CodeStatementTWO ;

CodeStatementThree ;

18-66

18-86

Pascal

{ comment zero }

CodeStatementZero;

CodeStatmentOne;

{ comment one }

CodeStatmentTWO;

CodeStatmentThree;

18.7

18-67
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18-67

C

BOOLEAN ReadEmployeeDate( int MaxEmployees, EMP_LIST * Employees,

FILE * InputFile , int * EmployeeCount , BOOLEAN * IsInputError )

……

void InsertSort( SORT _ARRAY Data, int FirstElmt, int LastElmt )

18-68

C

BOOLEAN ReadEmployeeData

int

Max Emlpoyees,

EMP_LIST * Employees,

FILE

*

InputFile,

int *

EmployeeCount,

BOOLEAN *

IsInputError

…

void InsertSort

SORT_ARRAY Data,

int

FirstElmt,

int

LastElmt

ReadEmployeeData()

ReadNewEmployeeData()

18-69

18-69

C

B00LEAN ReadEmployeeData

(

int

MaxEmployees;

EMP_LIST *

Employess;

FILE

*

InputFile;

Int *

EmployeeCount;

BOOEAN *

IslnputError

…

void InsertionSort

SORT_ARRAY

Data,

int

FirstElmt,

int

LastElmt
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Pascal

Fortran

Fortran

C

ANSI C

C

18-70

18-70 C

void InsertionSort( Data, FirstElmt, LastElmt)

SORT_ARRAY Data,

int

FirstElmt,

int

LastElmt,

{

…

}

void InsertionSort

(

SORT_ARRAY Data,

int

FirstElmt,

int

LastElmt

)

{

…

}

The C

Programming Language ( C

)

,Kernigham

Ritchie

Fortran

Fortran

C

Fortran

18-71

18-71

Fortan

SUBROUTINE READEE

MAXEE, INFILE, INERR

INTEGER

I, J

LOGICAL

INERR

INTEGER

MAXEE

CHARACTER INFILE*8

INTEGER

EMPID

MAXEE
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18-72

Fortran

18-72

Fortran

SUBROUTINE READEE(MAXEE, INFILE, INERR)

SINTEGER

SMAXEE

SCHARACTER INFILE*8

SLOGICAL

INERR

* local variables

INTEGER I

INTEGER J

INTEGER EMPID( MAXEE )

18.8

18-73

18-73

Basic

Function Max!( Arg! , Arg2! )

'find the arithmetic maxinmum of Argl and Arg2

if( Arg1! > Arg2! ) then

Max! = Arg1!

else

Max! = Arg2!
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endif

end Function

Function Min!(Arg1!, Arg2!)

‘find the arithmetic minimum of Arg1 and arg2

if ( Arg1!< Arg2!) then

Max! = Arg1!

else

Max! = Arg2!

endif

end Function

18-74

18-74

Basic

Function ConvertBlanks$( Mixedstring$ )

'Create a String identical to NixedSttring$ except that the

'blanks are replaced with underscores.

dim i%

dim StringLength%

dim workString$

WorkString $ = ""

StringLength% = Len(MixedString$)

for i% = 1 to StringLength%

if (mid$(MixedString$,i%,1)="" then

Workstring$ = WorkString$ + "_"

else

Workstring$ = WorkString$ + mid$(MixedString$,i%,1)

endif

next i%

ConvertBlanks$ = WorkString$

end Function
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’------------------------------------------------------

’ MATHEMATICAL FUNCTIONS

’

’ This module contains the program’s mathematical functions

’------------------------------------------------------

Function Max

(Arg1!

Arg2!)

’find the arithemetic maximum of Arg1 and Arg2

if (Arg1! > Arg2!) then

Max! = Arg1!

else

Max! = Arg2!

end if

end Function





Function Min(Arg1!, Arg2!)

’ find the arithemetic minimum of Arg1 and Arg2

if (Arg1! < Arg2!) then

Max! = Arg1!

else

Max! = Arg2!

end if

end Function

18

75

18-75

Basic

'**********************************************************

'**********************************************************

’ MATHEMATICAL FUNCTIONS

’ This module contains the program’s mathematical functions

'**********************************************************

'**********************************************************

'**********************************************************

Function Max

(Arg1!

Arg2!)
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'**********************************************************

' find the arithmetic maximum of Argl and arg2

'**************************************************************

if ( Arg1! > Arg2! ) then

Max! = Arg1!

else

Max! = Arg2!

endif

end Function

'**************************************************************

Function Min!(Arg1!, Arg2!)

'**************************************************************

' find the arithmetic maximum of Arg1 and Arg2

'**************************************************************

if( Arg1!<arg2! ) then

Max!= Arg1!

else

Max!= Arg2!

endif

end Function

18-76

18-76

Basic

'**************************************************************

' MATHEMATICAL FUNCTIONS

'

' This module contains the Program's mathematical function.

'**************************************************************

'--------------------------------------------------------------

Function Max!( Arg1! , Arg2! )

'--------------------------------------------------------------

'find the arithmetic maximum of Arg1 and Arg2

if( Arg1! < arg2! ) then

Max! = Arg1!

else

Max! = Arg2!

endif

end Function
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'---------------------------------------------------------

Function Min! (Arg1!,Arg2!)

'---------------------------------------------------------

'find the arithmetic minimum of Arg1 and Arg2

if(Arg1!>Arg2!) then

Max!=Arg1!

else

Max!=Arg2!

endif

end Function

C

Pascal Fortran Basic

C

C

18.8.1
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begin

end

Case

goto

C

Fortran

18.9

C

Pascal Basic

begin end

Ada
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19.l

19.2

19.3

19.4

19.5

19.6

:

18

PDL——

4

5

31.5

32.3

19.1

——

——
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19.2

for i 1 to Num do

MeetsCriteria[i]:=True;

for i:=2 to Num/2 do

j:=j

1;

while

j<

Num

do begin

meetsCriteria[i]:=False;

j:=j

I;

end;

for i=1 to Num do

if Meetcriteria[i] then

writeln(i

"meetsCriteria.");

for PrjmeCandidate := 1 to Num do

IsPrime[ PimeCandidate ] := True

for Factor := 2 to Num / 2 do

FactorableNumber := Factor

Factor;

while( FactorableNumber <= Num ) do

begin

IsPrimes[ FactorableNumber ] := False;

FactorableNumber := FactorableNumber

Factor;

end;

for PrimeCandidate := 1 to Num do

if IsPrime[ PrimeCandidate ] then

writeln ( PrimeCandidate , ’is prime.’ );

1

Num
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19.2.l

IF

ELSE




316

19.3

Socrates

THRASYMACHUS

CALLICLES

——

GLAUCON

ISMENE

SOCRATES:

:

Thrasymachus

Callicles

C

Pascal

Glaucon

Ismene

Socrates

Callicles

Ismene

Thrasymachus

Ismene

Ismene
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Ismene

———

Callicles

!

"Callicles

Thrasymachus

Thrasymachus

Socrates

Thrasymachus

Callides

!

Callicles?

Acropolis IV

Socrates

Callicles

Callicles

Callides

lsmene

Glaucon

Callicles

Ismene

Callicles

Glaucon

Ismene

Callicles

Ismene

Ismene

Callicles
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Socrates

PDL

PDL

Glaucon

Callicles

Ismene

Socrates

Ismene

19.4

{write out sums 1..n for all n form 1 to Num}

Crnt

:=

1

Prev

:=

0

Sum

:=

1

for i := 1 to Num do

begin

writeln

Sum

Sum

:= Crnt + Prev

Prev

:= Crnt

Crnt

:=

Sum

end

Num

set Product to "Base"

Product := Base;

loop from 2 to "Num"

fot i := 2 to Num do

begin

{ Multiply "Base" by "Product" }

Product := Product * Base;

end;

?

Base

Num
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{compute the square root of Num unsing the Newton

Raphson approximation}

r

:

Num / 2;

while ( abs( r - ( Num / r ) ) < Tolerance ) do

r :

0.5 * ( r

( Num / r ) )

Num

1

2

3

1

2





******

get current employee information

update Employee structure

IBM
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Fjelstad

Hamlen 1919

Fortran

C

C

……

……

C

XPOS.....

X

C

YPOS.....

Y

C

NPCMP.....

=0

C

=1

C

PTGTTL....

C

PTVLMX....

C

PSCCRMX....

C

/* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

*

GIGATROM.C

*

*

Dwight

K.coder

*

*

2014

7

4

*

*

*

*

*

*

*

*

*

*

,

Evaluatecode()

*

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * */
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C

/* * * * * * * * * * * * * * * * * * * * * * * * * * * *

GIGATRON.C

Dwight K.Coder

2014

7

4

EvaluateCode()

* * * * * * * * * * * * * * * * * * * * * * * * * * * * */

Basic

+

+

+

+

PDL

PDL
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PDL

PDL

PDL

PDL

19.5

MOV AX,723h ; R.I.P.L.V.B

Rest in peace. Ludwig Van Beethoven.

Beethove

1827

723h

723h

Basic

for EmpID = l TO MaxRererds

GetBonus( EmpID, EmpType, BonusAmt )

if EmpType = Manager then

PayMgrBonus( EmpID, BonusAmt )

'Pay intended, full amount

elseif EmpType = Programmer then
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if BonusAmt >= MgrApprovalRequired then

PayProgrBonus( EmpID, StdAmt() ) ‘pay company std. amount

else

PayProgrBonus( EmpID, BonusAmt ) ‘pay 1ntended, full amount

end if

next EmpID

TAB

132



MemToInit := MemoryAvailable();

{ get amount of memory available }

Pointer := GetMem( MemToInit );

{ get a ptr to the available memory }

Zeromem( Pointer, MemToInit );

{ at memory to 0 }

…

FreeMem( Pointer );

{ tree memory allocated }

for RateIdx L := l to RateCount do begin

{ Compute discounted rates}

begin

LookupRegularRate( RateIdx, ReguinrRate );

Rate[ RateIdx ] := RegualarRate * Discount[ RateIdx ];

end;

132
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Boundary:

Integer; { upper index of sorted part or array }

InsertVal:

String; { data elmt to insert in sorted part of array }

InsertPos:

Integer; { position to insert elmt in sorted Part Of array }

for i := 1 to MaxElmts – 1 { fixed error #A423 10/1/92 (Scm) }

while

if



/* swap the roots */

OldRoot = root[ 0 ];

root[ 0 ] = root[ 1 ];

root[ 1 ] = Oldroot;

{ check each character in 'InputStr" until a dollar sign

is found or all character have been checked }

Done :=

False;

MaxLen := Length( InputStr );

i

:= 1;

while ( ( not Done ) and ( i <= MaxLen ) )

begin

if ( InputStr[ i ] = ‘$’ ) then

Done := True

else

i := i + 1

end;
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{ find ‘$’in InputPtr }

{ find the command -- word terminator }

FindCommandWordTerminator()

Find$InInputString()

CheckEachcharacterInInputStrUntilADollarsignIsFoundOrAllc

haractersHaveBeenChecked()

{ find the command-word terminator }

FoundTheEnd

:= False;

MaxCammandlength := Length( InputStr );

Idx

:=

1;

whi1e ( ( not FoundTheEnd ) and ( Idx <= MaxCommandLength ) )

begin

if ( InputStr[Idx] = COMMAND_WORD_TERMINATOR ) then

begin

FoundTheEnd

:= True;

EndOfCommand := Idx

end

else

Idx := Idx + 1

end;
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/* if allocation flag is zero */

if ( AllocFlag == 0 ) ...

/ * if allocating new member * /

if ( AllocFlag == 0 ) ...

0

/ * if allocaing new member * /

if ( AllocFlag == NEW_MEMBER )...

for ( i = 0; i < ElmtCount; i++ )

{

/* Use right shift to divide by two. Substituting the

right-shift operation cuts the loop time by 75%. */

Elmt[ i ] = Em1t[ i ]>> 1;

}

2

2

2
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/* copy the strng portion Of the tab1e

along the way

omitting strings that are to be deleted */

/* -------------------------------------------------------------- */

/* determine number of strings in the table */

/* mark the strings to be deleted */

/* copy the string portion of the table, along the way

omitting strings that are to be deleted */

/* ... determine number of strings in the table */

…

/* ... mark the string to be deleted */

…
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WriteData(Data NumItems

Blocksize)

Blocksize

500

499

501

Blocksize

500

WriteData()

Blocksize

500

BolckSize := OptimalBlockSize( NumItems, SizeItem );

{ The following code is necessary to work around an error in

WriteData() that appears only when the third parameter

equals 500. ‘500’ has been replaced with a naemd constant

for clarity. }

if ( BlockSize = WRITEDATA_BROKEN_SIZE )

BlockSize := WRITEDATA_WORKAROUND_SIZE;

WriteData( File, Data, BolockSize );

Kernighan

Plauger

1978

Lind

Vairavan 1989
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1980

1

1

xyz

Pascal

Ada

105

125

Pascal

Ada

1

2

3

DIM CursorX% ‘horizonta1 cursor position : ranges from l..MaxCOls

DIM CursorY% ‘vertical cursor position: ranges from 1..MaxRows

DIM AnternaLength ! ‘length of antenna in meters; ranges is >= 2

DIM SignalStrength% ‘strength of signal in kilowatts; ranges is >= 1

DIM CharCode%

‘ASCII character code; ranges from 0..255

DIM CharAttrib%

‘0=Pinin; 1=Italic; 2=Bold; 3=BoldItalic

DIM CharSize%

‘size of character in Points; ranges from 4..l27

:



var

CursorX:

l.. MaxCols;

{ horizontal screen position of cursor }

CursorY:

l.. MaXRows;

{ vertical position of cursor on screen }

AntennaLength : Real;

{ length Of antenna in meters; >= 2 }

SignalStrength : Integer;

{ strength of signa1 in kilowatts; >= l }
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CharCode:

0..255;

{ ASCII character code }

CharAttrib: Integet;

{

0

Plain; 1

Italic; 2

Bold; 3

BoldItalic }

CharSize:

4..127;

{ size of character in points }





Var

{ The meanings of the bits in StatusFlage are as follows: }

MSB

0

error detected: 1 = yes, 0 = no

1-2

kind of error: 0 = syntax, 1 = warning, 2 = servere, 3 = fatal

3

reserved ( should be 0 )

4

printer status : 1 = ready, 0 = not ready

…

14

not used ( should be u )

LSB

51 not used( should be 0 )}

StatusFlags : integer;

C









if

case

/* Copy Input field up to comma */

while ( * InputStr != ',' && *InputStr != END_OF_STRING )

{

*Filed = *InputStr;

Field + +;

InPutStr + +;
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} /* while -- copy input field */

*Filed = END_OF_STRING;

/* if at end of string, all actions are complete */

if (* InputStr != END_OF_STRING)

{

/* read past comma and subdsequent bkanks to get to the

next input field */

*InputStr++;

while (*Inputstr == ' && *InputStr != END_OF_STRING )

InputStr + +;

} /* if -- at the of string */




if



case








end : { for Clientldx —— process record for eath client }

Ada

Pascal

for Tableldx:= 1 to TableCount

begin

while( Recordldx < RecordCount)

begin

if ( not IllegalRecNum( Recordldx ))

begin

...

end; { if }

end; { while}

end; { for }
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' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

'

' Name: CopyString

' Purpose

This routine copes a string from the source

' siring (Source$) to the target string (Target$ ).

'Algorithm: It gets the length of Source $ and then copies each

' character, one at a time, into Target$. It uses

' the loop index as an array Index into both Source$

' and Target$ and increments the loop/array index

' after each character is Copied.

' Inputs: Input $ the string to be copied

' Outputs

Output $ The string to receive the copy of Inupt$

' Interface Assumptions : None

' Modification History : None

' Author: Dwight K. Coder

' Data Created: 10/1/92

' Phone: (222) 555-2255

' SSN: 111-22-3333

' Eye Color: Green

' Maiden Name: None

' BloodType: AB-

' Mother's Maiden Name: None

' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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procedure InsertionSort

(

Var Data: tSortArray; { sort array elements FirstElmt.. LastElmt }

FirstElmt: Integer;

{ index of first element to sort }

LastElmt: Interger;

{ index of element of sort }

);



Pascal

Var

C

void StrinyCopy

(

char * Target, /* out; string to copy to */

char * Source /* in; string to Copy from */

);

…

C

(*)





334







5.4





C

/ * * *

This allows you to jump from routine to routine

by doing a string serach for * * */

Pascal

{

X

X

{

R

{

I

{

L

{ -R-
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/*

c

Copyright 1993 Steve McConnell

Inc

All Rights Reserved. */

…
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Paul Oman

Curtis Cook

Book Paradigm

Oman

Cook
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end
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C

Lint
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MS DOS
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Fortran
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while

Software Tools
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softwareTools in Pascal
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Plauger 1981

SoftwareTools

Fortran

(

)
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UNIX
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10 then
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2

begin

Statement3

End
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X
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1 { Compute Net Pay}

1

2

3 TtlWithholdings :

0

4

5 for ID :

1 to NumEInPloyees

for

2

6 begin

7

8 { compute social security withholding, if below the maximum }

9 if

Employee

ID

.SSWithheld

MAX_SOCIAL_SECURITY

then

if

3

10 begin

11 SocialSecurity :

ComputeSocialSecurity

Employee

ID

12 end

13

14

set default to no retirement contribution

15 Retirement :

0

16

17 {determine discretionary employee retirement contribution}

18 if

Employee

ID

.WantsRetirement

and

if

4 and

5

19 (EligibleFotRetirement( Employee[ID]

then

20 begin

21 Retirement :

GetRetirement

Employee[ID]

22 end

23

24 GrossPay :

ComputeGrossPay

Employee[ID]
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EmPloyee

ID

then

if

6

29 begin

30 IRA :
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31 end
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x = b;
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y = x + 1;
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and

x = b;

y = x – 1;

: (1)x=a

y=x-1; (2)x=b

y=x+1

2

3(

1

2

)

4(

1

2

)

25.3

45

Pascal

6



401







7

15

30

8

15

35

9

21

35

25.3

45

Pascal

9

Employee[ID].SSWithheld < MAX_SOCIAL_SECURITY

Employee[ID].SSWithheld

MAX_SOCIAL_SECURITY

Employee[ID].SSWithheld

MAX_SOCIAL_SECURITY

Employee[ID].SSWithheld

2

24

Num – 1

Num

>=

>



402

MAX

Boundary Boundary

below Max Max above Max

25.3

45

Pascal

Employee[ID].SSWithheld >

MAX_SOCIAL_SECURITY





1

1

Employee[ ID].SSWithheld

MAX

SOCIAL_SECURITY

1

Employee[ID].SSWithheld

MAX_SOCIAL_SECURITY – 1

3

3

Employee[ID].SSWithheld

MAX_SOCIAL_SECURITY

Employee[ID].SSWithheld

MAX_SOCIAL_SECURITY

l

10

Employee[ID].SSWithheld=MAX_SOCLAL_SECURITY



2

0

25.3

45

Pascal

250

000

TtlWitholdings

TtlSocialsecurity

TtlRetirement





11

1000

250,000

0.00





12 10

0.00





403

2

12





13

32,768

14

15





16

500





17

500




404



1239078382346

1

39,078.38

34,078.38

20,000

0

2

39,078.73

25.4



405



1000

10

100

80%

20%

Endres 1975 Gremillion 1984 Boehm 1987

50%

10%

Endres 1975

Gremillion 1984

20%

80%

20%

20%

60

IBM

OS/360

Jones 1986

1000

50

80%

Gerald Weinberg



Baris Beizer

25.18%

22.44%

16.19%

9.88%

8 98%

8.12%

2.76%

1.74%



406

4.71%

Beizer

50%

Beizer

Beizer

85%

Endres1975

97

( Curits , Krasner

Iscoe1988)

95%

2%

l%

(Brown

sampaon19733,Ostrand

Weyuker1984)

36%

Weiss1975

1987

18%

Card1989

.

4%

Endre1975

Gerald Weinberg

16

9

2.45

Beizer

16.19%

19%

1990

41%

Youngs1974

3

Gould1975

85%

15%

1%

Beizer

20%

80%




407

(1000

)

75%

10%

15%

Jones1986a

40%

75% Grady1987

Basili

Perricone1984

Hewlett-Packard

25%

50%

1

2

25-2



15

20

1

10

10

1000

10

20

0

5

243

Harlan Mils

”

”

3

0.1

,

500,000




408

80,000

740

150

Mills

3

4

100

10



25.5





409

main()

main()





0K

500K

1

255



410

30K

500K

0K

500K

250K

100

2

100

000

Robert Grady

55

99




411

1

,

,

99

0

0

8086

OXCC

0XCC

OS 2

MS DOS

Apple Macintosh

25.7

25.6




412

52

25.7

25.8



413





414







26.1

26.2

26.3

26.4

26.5

26.6

23

25

30

50

26.1

COBOL

Rear Admiral Grace Hopper

bug

Mark I

(IEEE 1992)

bug





415


26.1.1



26.1.2




20

1

12


3



3



5.0







14.1





0.7



1.7





3.0



7.7




12

4

,

8

11


416


26.1.3


goto


26.1.4



26.1.5


,


417

X Compute Y

if Y = 17

X = $25.15 // Computedoesn't work for y = 17,so fix it

17

Compute

26.2

90

10

17


26.2.1


1

2

3

4

5

418

1

2

3

4

5

Formating,Fred Freeform

$5,877

Goto,Gray

$1,666

Modula,Mildred

$10,788

Many-Loop,Mavis

$8,889

Statement,Sue Switch

$4,000

Whileloop,Wendy

$7,860

Many-Loop,Mavis

Modula,Mildred



0

10

,

,

Many-Loop,Mavis

Modula,Mildred

Formating,Fred Freeform

$5,877

Goto,Gary

$1,666

Many-Loop,Mavis

$8,889

Modula,Mildred

$10,788

419



Statement,Sue Switch

$4,000

Whileloop,Wendy

$7,860

Fruit-Loop,Frita

Modula,Mildred

Fruit-Loop,Frita

Formating,Fred

Freeform $5,877

Fruit-Loop,Frita

$5,771

Goto,Gary

$1,666

Many-Loop,Mavis

$8,889

Modula,Mildred

$10,788

Statement,Sue Switch

$4,000

Whileloop,Wendy

$7,860

B,

Hardcase,Henry

Formating,Fred

Freeform $5,877

Fruit-Loop,Frita

$5,771

Goto,Gary

$1,666

Hardcase,Henry

$493

Many-Loop,Mavis

$8,889

Modula,Mildred

$10,788

Statement,Sue Switch

$4,000

Whileloop,Wendy

$7,860

Hardcase,Henry

,

Fruit-Loop,Frita

Many-Loop,Mavis

Fruit-Loop

Many-Loop

,

,

Modula,Midred ,

Many-Loop


420

Many-Loop

Modula


26.2.2


,

Fruit-Loop,Frita F

Medula,Midred




421


422


24.2


Jennifer

Jennifer

Jennifer


26.2.3


2

Pascal


423

UNIX C

Fortran

END

C /*"/* */


Pascal'

Fortran

Basic

26.3

50

280

50,000

?

424


Pascal


for ClaimNumber:=1 to NumClaims[Client] do

begin

Sum[Client]:Sum[Client]

ClaimAmount[ClaimNumber

end

client

45

sum

3.45


Pascal

for ClaimNumber:=1 to NumClaims[Client] do

begin

Sum[Client]:=Sum[Client]ClaimAmount[ClaimNumber]

end

if(Client45) then

Sum[45]:=Sum[45]3.45

Client

37 NumClaims[Client]

0

0

Pascal (

)

for ClaimNumber:=1 to NumClaims[Client] do

begin

Sum[Client]:=Sum[Client]ClaimAmount[ClaimNumber]

end

if (Client=45) then

Sum[45]:=Sum[45]3.45

else if [Client=37) and (NumClaims[Client]=0.0) then

Sum[37]:=0.0
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26.2

STOPPT

ST0PPT

SHIFTRE

SHIFTRT

CLAIMS1

CLAIMS2

GCOUNT CCOUNT

PRODUCT

SUM



26.5


26.5.1





26.5.2




5

5
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26.5.3


C

lint ===

26.5.4

(

)


26.5.5



26.2



26.5.6


10

I'm here


429


5



26.5.7



430

26.6


10:1
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27.1

27.2

27.3

27.4

27.5

25

26

22

30

27.1




432

27.2



1

2

3
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1

2

3



39%

50%

50%

99%
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27.4

27.3
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i

t






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































436

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































437












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































438

27.4




439

47

27.4



440

Meriwether Lewis

William Clark

Lewis

Clark

1

2

3

4

5

6

ASCII

7

8




441



442

Microsoft

2a

2f

7

2a

2b

2C

2f

2f

2a

2b

2c

2f

1

2

10

2

2
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90

10

10

90

Capers

Tones

100

50

50

90

10

20

90

80

20

80

2/3
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Fred Brooks




445

27.5

Lewis

Clark

Amundsen
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28.1

28.2

28.3

28.4

28.5

29

1960

1970

1980

28.1



10



447





real-world data

acquisition

13

13

14

13




448

,

Jone Bentleg

1O

28.2

5X108

108

,

,

,
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for i=1 to 5 do a[i]=i

a[1]=1

a[2]=2

a[3]=3

a[4]=4

a[5]=5

Pascal

Basic

80

for

Pascal

0.660

0.110

83%

6:1

Basic

0.379

0.051

87%

7:1

1

2

3

4
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5%

5%

10%


!


Gerald Weinberg

10


Pareto




Pareto

80/20

20

80

Barry Boehm

20%

80%

FORTRAN

Donald Knuth

4%

50%

1971

Knuth
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Knuth

Jon Bentley

80%

3

2

Bentley

——

ALGOL

Pascal

C

Ada



5

Sum=0;

for(Row=0; Row<RowCount; Row++)

{

for(Column=0; Column<ColumnCount; Column++)

{

Sum=Sum + Matrix[Row][Column];

}

}

10X10

100

100

100

Sum

=0;

Elementptr =Matrix;

LastElementptr

=Matrix[RowCount-1][ColumnCount-1] + l;

While ( Elementptr < LastElementptr )

{



452

Sum += *Elementptr++;

}

C

10X10

100

10X10

3X3

25X25



CPU



18.5

15%

45%

30

20

Ada

2.80

1.60

43%

2:1

C compiler 1 2.25

1.65

27%

4:3

C compiler 2 2.58

2.58

0%

l:l

C compiler 3 2.31

0.99

57%

2:1

c
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Ada

C





10

30

IBM-PC

37

18K

21

40

3%

4%

500















21:40

7:30

65%

6:00

20%

5:24

10%

5:06

5%

4:30

12%

3:36

20%

3:09

13%

1:36

49%

0:45

53%

0:22

51%

0:22

98%
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28.3



Alber

RAM



100

100

C

54.29

0.066

99.9%

800:1

Fortran 56.78

0.159

99.7%

350:l

1000

1000

100

C 5.65 0.066

98.8%

85:1

Fortran 38.32

0.159

99.6%

250:1

100

C

print()

Basic

PRINT

USING

Fortran

FORMAT()

Basic

12

310

15

614

3

304

C

7

308

8

921

1

613

Hi

PC
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10

10.0

C

8921

23821

14900

Pascal

8216

20664

12448

15K

Basic

Basic

15614

15614

0

Basic

C Pascal

Basic

2K

for Column:= 1 to 1000 do

begin

for Row:= 1 to 5 do

begin

Table[Row, Column]:= 0

end

end;

Table

2

Table

row

1000

Table

2000

5

for Row:= 1 to 5 do

begin

for Column:= 1 to 1000 do

begin

Table[Row, Column]:= 0

end

end;

5

5000
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Microsoft Windows



28-1


28-1




Pascal

C

i = j

1 1

i=j-k

2

3

i=j*k

3

2

i=j/k

5

4

i=a[5]

3

2

i=a[j]

3

4

i=[3.5]

3

2

i=a[j,k]

6

4

i=rec.num

1

1

i=rec^ ,num

2.5

2

i=rec^next^num^...

3.8

2.6

x=y

5

85

x=y

z

300

150

x=y.z

300

150

x=Sqrt

y

500

300

x=sin

y

1000

700

x=log

y

1800

1200

x=exp

y

2000

1300

x=z[5]

5

100

x=z[j]

8

100




457

Pascal

C

x=z[3

5]

5

100

x=z[j,k]

10

100

foo()

6

6

foo(i)

6

6

foo(i, j)

8

8

28-1

C

Pascal

C

Pascal

10

Pascal

5

C

85

C

28-1

28.4

1

2

3

1

4

3

5

2

28.5
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29.1

29.2

29.3

29.4

29.5

29.6

29.7

29.8



28

29.1





for

i

0; i

count; i

if

SumType = = Net
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NetSum=NetSum

Amount

i

else

*SumType

Gross*

GrossSum=GrossSum

Amount

i

}

}

if

sumType==Net

:

C

if SumType=Net

for

i=0

i

Count

i++

{

NetSum=NetSum

Amount[i]

}

}

else

*SumType = = Gross*

for

i=0;i<Count;i++

{

GrossSum=GrossSum+Amount[i]

}

}

for

C

1.81

1.43

21%

Basic

4.07

3.30

19%

1

2

3

4

Count

Client Count

Netsum

GrossSum



fusion

Basic

for i=1 to Num

EmployeeName

i

=" "

next i

…
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for i=1 to Num

EmployeeEarnings(i)=0

Next i

1 to Num

Basic

for i 1 to Num

EmploreeName

i

" "

EmployeeEarnings

i

=0

next I

Basic

6.54

6.31

4%

C

4.83

4.72

2%

Fortran

6.15

5.88

4%

,



5

Ada

i:=1;

while(i<=Num) loop

a(i):=i;

i:=i-1

end loop

,

Ada

i =1

while

i

Num

loop
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a(i) := 1;

a(i+1)

:=

i+1;

i

:=

i+2;

end

loop

if

(i=Num)

then

a(Num):=Num

end

if;

a i

=i

i

1

while

Num

Ada

1.59

0.82

21%

C 1.59

1.15

28%

21

28

Ada

:

i:=1

while

i

Num

1

loop

a

i

:= 1;

a

i

l

:= i+1;

a

i

2

:= i+2;

i:=i+3;

end loop

if

i

Num

then

a

Num

:= Num;

end if

if

i

Num-1

then

a

Num-l

:= Num-1

end if;

Ada

1.04 0.82

0.72

10%

C

1.59 1.15%

0.99

10%

,
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C

for

i

0

i

Num;i++)

{

NetRate[i]=BaseRate[i]*Rates->Discounts->Factors->Net

C

QuantityDiscounts=Rates->Discounts->Factors->Net;

for

i

0

i

Num;i++)

{

NetRate[i]=BaseRate[i]*QuantityDiscount

}

QuantityDiscount

BaseRate

C

9.56

8.29

13%

C++

8.51

8.40

1%

Pascal

10.44

10.33

1%

C



C

Found

FALSE

i=0

while

!found

i

ElementCount)

if

Item[i]==TestValue
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Found=True

else

i++;

if Found

……

found

i<ElementCount

Found

i<ElementCount

Item

C

* set sentinel valueprserving the original value*

InitialValue=Item

ElementCount

;

Item[ElementCount]=TestValue;

i=0;

while

Item[i]

=TestValue

i

* restore the value displaced by the sentinel *

Item

ElementCount

=Initialvalue

* check if value was found *

if

i

ElementCount

……

Item

C++

6.21

4.45

28%

1

1

Pascal

0.21

0.10

52%

1

2

Basic

6.65

0.60

91%

11

1

Basic

Item

C++

20.93

21.48 -3%

1

1

Pascal

21.42

21.97

-3%

1

1

Basic

59.84

30.07

49%

2

1
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Pascal

For Column:=1 to 100 do

begin

for Now:=1 do 5 do

begin

sum

=sumTable[1000

column]

end

end

100

100*5 500

600

500

5

505

600

5O5

/600=16

Pasic

2.53

2.42

4%

1:1

Ada

2.14

2.03

5%

1:1

Fortran

1.97

3.57

-81% 1:2

Fortran

81

Fortran

Fortran



Basic

for i=1 to Num

Commission(i)=i*Revenue*BaseCommission*Discount

next i

Basic

Increment=Revenue * BaseCommission * Discount




466

TotalCommission=Increment

for i

1 to Num

Commission

i

TotalCommission

TotalCommission

TotalCommission

Increment

Next i

i

Revenue * BaseCommission * Discount

1

2

3

Increment

Revenue * BaseCommission * Discount

Increment

TotolCommission

Basic

3.85 2.85 26%

C

3.35 2.64 21%

29.2





if

5

x) and

x

10)then

x

5

C

Ada

and then

or else

:

if

5

x)and then

x<10

then

and

or

if

5

x ) then

if

x<l0

then

NegativeFound

NegativeFound=False

for

i

0;i<Num;i

{



467

if

Input[i]

0)

NegativeFound

True

NegativeFound=True

Break

Ada

exit

break

goto

break

for

while

NegotiveFound

Num

for

while

While

C

break

Pascal

while

C

2.03

1.48

27%

Pascal

2.97

2.69

9%



Case

if-then-else

case

case

Inputchar

of

'+'

'=':

processMathSymbol(Inputchar)

',',

'.',

':',

'!',

'?':

processPunctuation(Inputchar)

'0'..

'9':

processDigit(Inputchar)

'

';

processSpace(Inputchar)

'A'..

'Z',

'a'..

'z';

processAlpha(Inputchar)

else

processError(Inputchar)

end

case

ASCll

case

if-then-else

a

case
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case

Inputchar

of

‘A’.. ‘Z’,

‘a’.. ‘z’: processAlpha(Inputchar);

‘

‘:

processSpace(Inputchar);

‘,’,

‘.’,

‘:’,

‘!’,

‘?’:

processPunctuation(Inputchar);

‘0’.. ‘9’: processDigit(Inputchar);

‘+’,

‘=‘:

processMathsymbol(Inputchar);

else

processError(Inputchar)

end

Pascal

3.13

1.97

37%

C 5.17

3.47

33%

:

78

17

5



ABC

if

A&&!C

A&&B&&C

Class=1;

else if((B&&!A))!!(A&&C&&!B))

Class=2;
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else if((C&&!A&&!B))

Class=3;

else

Class=0;

* define classTable *

Static int class Table [2][2][2]=;

/* !B!C !BC B!C BC */

0

3,

2,

2

*!A *

1,

2,

1,

1};

/*A */

class=classTablel[A][B][C];

C

2.31

1.59

31%

1:1

Basic

58.88

23.00

60% 3:1

C

88

43



:

5000

29.3
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28-1

Basic

for i=1 to 100

x(i)=0

next

i

i

Basic


,

Basic

for i%=1 to 100

x(i%)

0

next

i%

Basic

Fortran

Basic 5.54

0.94

83

6:1

Fortran 5.51

0.93

83

6:l

for Row:=1 to NumRows do

begin

for

Col:=lto

NumRows

do

begin

Matrix[Row

col]:

0

end;

end;

50

20

3.32

2.28

for Entry:=1 to NumRows * NumCols do

begin

Matrix[Entry]:=0

end;

C

C++
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Pascal 6.64

4.55 32%

4:3

C 7.57

5.71

25%

5:4

C++ 4.29

7.69 -79%

1:2

Pascal

C

C++

C++

C++

NumRows * NumCols

Entry

Entry

Entry

Entry

Entry

Pascal 6.64

4.55

7.25

-9%

C 6.57 5.71

15.43

-104%

C++ 4.29 7.69

9.62

-124%

9

124

for(DiscountLevel=0;Discountlevel<NumLevels;Discountlevel++)

{

for(RateIdx=0;RateIdx<NumRates;RateIdx++)

{

Rate[Rateldx]=Rate[Rateldx]*Discount[DiscountLevel];

}

}

RateIdx

Discount[Discountlevel]

Discount

[Discountlevel]

for

(discountlevel=0;DiscountLevel<NumLevels;DiscountLevel++)

{

ThisDiscount=Discount[DiscountLevel];

for

(RateIdx=0;RateIdx<NumRates;RateIdx++)

{
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Rate[RateIdx]=Rate[RatIdx]*ThisDiscount;





}



}

C 16.09

13.51 16

C++ 15.16

15.16

0

Basic 31.09

21.37

31%



0

Pascal

C

0

Pascal

Pascal



1000

10

1000

10

500

55

B



(

)



473

Microsoft Windows

font-proofing

JonBentley

1000

500000

function Hypotenuse

(

sideA:real;

sideB:real

):real;





begin

Hypotenuse:=Sqrt(SideA*SideA+sideB*sideB);

end;

function Hypotenuse

(

sideA:real;

sideB:real

):real;



const

cachedHypotenuse:

real=0;

cachedsideA: real=0;

cachedsideB: real=0;

begin

{check to see if the triangle is already in The cache}

if((sideA=eachedsideA)and

(sideB=cachedsideB))then

begin

Hypotenuse:=cachedHypoteuse;





exit;

end;
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{compute new hypotenuse and cache it}

cachedHypotenuse:=sqrt(sideA*sideA+sideB*sideB);

cachesideA :=sideA;

cachesideB :=sideB;

Hypotenuse :=CachedHypotenuse;

end;

Pascal 2.63

2.25

14

C 1.99

1.93 3

Basic 1.75

2.52

-44

29.4

not A and not B

not(A

or

B)

not

Pascal

repeat-until

while-do

not

not

not

Jon

Bentley

sqrt(x)<sqrt(y)

sqrt(x)<sqrt(y)

x<y

sqrt()

C 3.63

0.71

80% 5:1

Basic 2.37 0.94 60%

3:1
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2

ax + bx + c

a

b

c

x

N

Value=Coefficient(0)

for power=l to order

Value=(Value+Cofficient(power))*x^power

next

power

Value=Coefficient(0)

PowerOfx=x

for Power=1 to Order

Value=Value+Coefficient(Power)*PowerOfx

PowerOfx=PowerOfx*x

next power

Basic 25.43 3.24

87% 8:1

Ada 28.72 11.42 60% 3:1

Value=0

for Power=Order to l step -1

Value=Value+Coefficient(power)*x

next

power

Value=Value+Cofficient(0)
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PowerOfx

Basic 25.43 3.24

1.98

39%

Ada 28.72

11.42

6.97 39%



2

2

log(x)base = log(x)/log(base)

unsigned int log2(unsigned int x)

{

return(unsigned

int)(1og(x)/log(2));

}

log(2)

0.69314718

log(2)

unsigned int log2(unsigned int x)

{

return((unsigned

int)(log(x)/LOG2));

LOG2

0.6931478

}

Log()

log()

C 29.00

21.74

25%

Fortran 43.06

32.95

23%

50%



2
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log()

log()

log2

unsigned int log2(unsigned int x)

{

if(x<2) return(0);

if(x<4)

return(1);

if(x<8)

return(2);

if(x<16)

return(3);

if(x<32)

return(4);

if(x<64)

return(5);

if(x<128)

return(6);

if(x<256)

return(7);

if(x<512)

return(8);

if(x<1024) return(9);

if(x<2048) return(10);

if(x<4096) return(11);

if(x<8192) return(12);

if(x<16384)

return(13);

if(x<32768)

return(14);

retun(15);

}

C 29.00

0.15 99.5%

200:1

Fortran 43.04

0.44

98.9%

100:1

2

2

0

log2

.

unsigned int log2(unsigned int x)

{

unsigned

int

i=0

while((x=(x>>1))!=0)

{

i++;

}

return(i);

}
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C

while

0.21

0.15

40%

25%



x

i

x

5

i

3.14

x

3.14

i

5

:

Basic 5.38

5.38 0% 1:1

Basic 15.27

6.42 58%

2:1

C

20.65

5.45

74%

4:1

C++

4.94

4.94

0%

1:1

Fortran

3.07

3.07

0%

1:1

Basic

C
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10

function

ComputePayment

(

LoanAmount

:Longint;

Months

:integer;

InterestRate

:real;

):real;

begin

payment

=LoanAmount/

(

(1.0-Power(1.0+(InterestRate/12.0),Months))/

(InterestRate/12.0)

)





end;

LoanAmount

InterestRate

5

20

0.25%

61

Months

12

72

61

LoanAmount

$1000

$10,000

LoanAmount

InterestRate

Months

LoanAmount

function ComputePayment

(

LoanAmount

:longint;

Months

:integer;

InterestRate

:real;

):real;

var

InterstIdex:Integer;

begin

lnerestldx:=

Round((InterestRate-LOWEST_RATE)*GRANULARITY

*

100.00);

payment:=LoanAmount/LoanDivsor[InterstIdx

Months]

end;

:

LoanDivisor

0
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Pasal 3.13 0.82 74

4:l
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4:1

function ComputePayments

Months: integer;

InterestRate

real;

real

var

LoanAmount:longint;

begin

for LoanAmount:

MIN_LOAN_AMOUNT to MAX_LOAN_AMOUNT do

begin

Payment:

LoanAmount

(

(1.0

Power(1.0

(InterestRate

12.0)-Months))

(InterestRate/12.0

);


…


end;

end;

function ComputePayments

(

Months

integer;

InterestrRate: real;

): real

var

LoanAmount

Iongint;

Divisor:real;

begin

Divisor:=

1.0+(InterestRate/12.0),-Months))/

(InterestRate/12.0);

for LoanAmount:=MIN_ LOAN_ AMOUNT to MAX_ LOAN_ AMOUNT do

begin

Payment

= LoanAmount/Divisor;



...
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end;

end;
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5:1

Ada 10.33 1.70 84

6:1



payment

=LoanAmount/

(

(l.0-Power(l.0+(InterestRate/12.0),-Months))

(InterestRate

12.0

,

InterestRate/12.0

.

MonthlyInterest:=InterestRate/12.0

Payment:=LoanAmount/

(

(1.0

Power

1.0+Monthlylnterest

Months

MonthlyInterest



Pascal 3.13 3.08 2

Ada 9.56 9.33 2

Power()
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Mtx[InsertPos-1]

for

Boundary

1,Boundary<NUM;Boundary

{

InsertPos=Boundary;

TestVal=Mtx[InsetPos-1];

While(Insertpos

0&&Mtx[InsertPos]

TestVal

{

SwapVal

Mtx

InsertPos]

Mtx

InsertPos]

Mtx

InsertPos-1]

Mtx

InsertPos-l]

SwapVal;

InsertPos --;

TestVal

Mix

InserPos-1

for(Boundary-1;Boundary

NUM;Boundary

{

InsertPos= Boundary;

TestVal=Mtx[InsertPos-1];

While(InsertPos )&&Mtx[InsertPos]<TestVal)

{

WwapVal

Mtx

InsertPos

Mtx[InsertPos]

TestVal;

Mtx[InsertPos-1]

SwaPVal;

InsertPos--;

TestVal

Mtx[InsertPos-1];

InsertPos-1



C 1.53 1.58 -3%

Ada 1.43 1.59 -11

C

TestValPtr

for(Boundary

1;Boundary

Num;Boundary

{

InsertPos

Boundary;

TestValPtr

& Mtx[InsertPos-1]



while

InsertPos

0&&Mtx

InsetPos

*TestValPtr
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{

SwapVal

Mtx

InsertPosj;

Mtx[Insertpos]

*TestValPtr;

*TestValPtr

SwapVal

InsetPos--;

TestValPtr--;

}

InsertPos

1

C 1.53 1.33 13

29.5

,

,





C 1.81 1.65 9

Pascal 1.20 1.04 13
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29.6

1

100

2

3.

5

50

4.

DES

50

H

ASCll

Pascal

Pascal

:

proedure HexGrow

(

var Source: ByteArray;

var Target: WordArray

num: Word;

);

var

Index: integer;

LOWerbyte

byte

UPPerByte

byte;

Tgtlndex

integer

begin

Tgtlndex

l

for Indes

=1 toNum do

begin

Targst

Tgtlndex]

=((source

Index]and

FO

shr4

41

Target[Tgtlndex

1

=(source[Index]and

Of

41

Tgtlndex

= Tglndex

2;

end;

end;

Pascal
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Pascal

HexExpand PROC NEAR

MOV BX,SP

Mov CX,SS:[nx

z]

Mov SI,SS:[BX

8]

MOV DI,SS[BX

4

]

XOR XX,AX

EXPAND:

MOV BX,AX

MOV DL,DS[SI

BX]

MOV DH,DL

AND DH,15

msb

ADD DH,65

65

SHR DL,l

1sb

SHR DL,l

’’

SHR DL,1

’’

SHR DL,l

’’

AND PL,15

lsb

ADD DL,65

65

SHL BX,l

MOV DS:[DI

BX],DX

INC AX

L00P EXPAND

RET 10

HexExpand ENDP

65

C

C

Pascal

Pascal 1.59

0.55

65%

3:1

C 0.83

0.38

54

2:l

29.7
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28-1

if

case

if then else

29.8
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30.1

30.2

30.3

30.4

5

7

10.6

24

25

25

70

20

25

30.1
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——

500

30.2

:

30.3

Ed Yourdon

50

5

55

2

Gerald Werberg
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30.3

2

3

Glass

Nosenx





Pascal

procedure DisplayCommand
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(

CommandSentence: string;

Var Command: COMMAND_TYPE;

Var Error: ERROR_TYPE

);

{Display a readable version of a coded command string

Command strings are of the form "# CA @AT arg1 @AT arg2..."

"#"

"CA"

"@"

"AT"

}

Var

Idx:

integer;

CommandChar: char

CommandWord:

String;

Argument:

array[1...MAX_ARGUMENTS]of string;

ArgCount: integer

begin

{ check for valid command}

if((CommandSentence[1]<>COMMAND_SIGN) or

(Length(CommandSentence)<MIN_COMMAND_LENGTH)) then begin

Error:=InvalidCommandString;

exit

end;

{expand the command abbreviation to a meaningful command word}

case CommandSentence[2] of
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'L': CommandWord:

'Left';

'R': CommandWord:

'Right'

'U': CommandWord:='Up'

'D': CommandWord:='Down';

else FatalError('Unexpected Command in Display Command.')

end

{case}

extract arguments

ArgCount:=0

for Idx=3 to Length (CommandSentence) do begin

CommandChar=CommandSentence[Idx]

{begin new argument}

if(CommandSentence=ARGUMENT SIGN) then begin

ArgCount:

ArgCount

l;

Argument[Argcount]:

’’

end

{ add next character to existing argument}

else begin

Argument[Argcount]:=Argument[Argcount]+CommandChar

end

end;{for};

{display the command and its arguments in a pleasing format}

writeln{'Command:',CommandWord};

for Idx:=1 to ArgCount do begin

writeln(' ',Argument[Idx])

end

end

{DisplayCommand}

4

case

Pascal case

{ expand the command abbreviation to a meaningful command word}

case CommandSentence[2] of

'L': CommandWord:

'Left';

'R': CommandWord:

'Right'

'U': CommandWord:

'Up'

'D': CommandWord:

'Down';

'E': CommandWord:

'Enter';

'X': CommandWord:

'Delete';
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'*':CommandWord:

'Undo';

'J': CommandWord:

'Join';

'B': CommandWord:

'Break';

'S': CommandWord:

'Save';

'O': CommandWord:

'Open';

'C': CommandWord:

'Close';

else FatalError('Unexpected command In DisplayCommand.')

end; {case}

case

Pascal

function CommandFromword(CommandCode:char);string;

begin

{expand the command abbreviation to a meaningful command word}

case CommadCode of

'L': CommandFromWord:

'Left';

'R': CommandFromWord:

'Right'

'U': CommandFromWord:

'Up'

'D': CommandFromWord:

'Down';

'E': CommandFromWord:

'Enter';

'X': CommandFromWord:

'Delete';

'*': CommandFromWord:

'Undo';

'J': CommandFromWord:

'Join';

'B': CommandFromWord:

'Break';

'S': CommandFromWord:

'Save';

'O': CommandFromWord:

'Open';

'C': CommandFromWord:

'Close';

else FatalError('Unexpected command In DisplayCommand.')

end; {case}

end

{CommandFromWord

}

DisplayCommand()

case

CommandFromWord();

CommandWord:

CommandFromWord(CommandFromWord(CommandSentence[2])
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C

void ReadEmployeeData

(

EMPLOYEE

Employee[MAX_EMPLOYEES];

int * EmployeeCount;

)

{ EMPLOYEE

NewEmployee

BOOLEAN

ValidRecord;

Char

TextChar

int

FieldInx;

int

CharIdx

FILE* EmployeeFile

int

Length

EmployeeFile=OpenEmployeeFile(EmployeeFile);

{Read and check each employee record}

*EmployeeCount=0;

ReadEmployeeRec(&NewEmployee);

do

{

/* check each record's validity */

Valid Record=TRUE;

For(FieldIdx

0

FieldIdx

NexEmployee.NumFields;FieldIdx++)

{

/* check each record's validity */

Length=strlen(NewEmployee.Field

[FieldIdx++])

for(CharIdx=0;CharIdx<Length;CharIdx++)

{

TestChar=NewEmployee.Filed[FieldIdx][CharIdx]

if (!

('a'<=Testchar&& Testchar<

'z'||

('A'<=Testchar&& Testchar<

'Z'||

'0'<

Testchar&&Testchar<='9')

ValidRecord=FALSE;

}

}

If( ValidRecord )
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{

Employee[*EmployeeCount]=NewEmployee

(*EmployeeCount)++;

}

ReadEmployeeRec(NewEmployee);

}

/* do */

while(*EmployeeCount<MAX_EMPLOYEES&&!feof(EmployeeFile));

…

} /* ReadEmployeeData*/

ValidateEmployeeRec( )

ValidateInputField()

C

BOLLEAN ValidateEmployeeRec(EMPLOYEE Employee)

{

int

FieldIdx;

int

CharIdx;

FILE*

EmployeeFile

Char

TextChar

BOOLEAN

ValidRecord;

int

Length;

ValidRecord=TRUE;

for(FieldIdx=0;FieldIdxEmployee<Employee.NumFields;FieldIdx++)

{

length=strlen(Employee.Field[FieldIdx]);

for(CharIdx=0;CharIdx<Length;CharIdx++);

{

TestChar=EmployeeField[FieldIdx][CharIdx];

if(!

('a'<=Testchar&& Testchar<

'z'||

('A'<=Testchar&& Testchar<

'Z'||

'0'<

Testchar&&Testchar<='9'))

ValidRecord=FALSE;

} /* for */

} /* for */

return(ValidRecord);
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}

for

C

void ReadEmployeeData

…

{ read and check each employee record}

*EmployeeCount

0;

ReadEmployeeRec(&NewEmployee);

do

{

/* check each record's validity*/

ValidRecord=ValidateEmployeeRec(NewEmployee);

if(ValidRecord)

…

case
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Pascal

…

AllowableTemperature:=MaxAllowableTemperature(Environment);

/* get most recent temperature from top of stack */

Temperature

:= StackTemperature[Stack.Top]

StackTemperature[Stack.Top]

:= INITAL_TEMPERATURE;

if(Stack.Top>0) then

begin

Stack.Top := Stack.Top-1

end;

if(Temperature>AllowableTemperature) then

begin

ShutdownReactor(Enviromentm,Temperature)

end,


…
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procedure MostRecentTemperature

(

var stack:

STACK_TYPE;

var Temperature: 1..100000

)

begin

/* get most recent temperature from top of stack */

Temperature

:=StackTemperature[Stack.Top]

StackTemperature[Stack.Top]

:=INITAL_TEMPERATURE;

if(Stack.Top>0) then

begin

Stack.Top:=Stack.Top-1

end

end;

AllowableTemperature:=MaxAllowableTemperature(Environment)

MostRecentTemperature(Stack,Temperature);

if(Temperature>AllowableTemperature) then

begin

ShutdownReactor(Enviromentm,Temperature)

end;


…
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CatalogMissilePositionMessage(),

CatalogMissilePositionMessage()

Readmessage(),Checkmessage(),CheckmessageFields()

SaveMessage()



CatalogMissilePositionMessage()
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31.3 好奇心






31.4 诚实






31.5 交流和合作






31.6 创造力和纪律






31.7 懒惰






31.8 不是你想象中那样起作用的性格






31.9 习惯






31.10 小结





第三十二章 软件开发方法的有关问题




32.1 克服复杂性






32.2 精选开发过程






32.3 首先为人编写程序，其次才是计算机






32.4 注意约定使用






32.5 根据问题范围编程






32.6 当心飞来之祸






32.7 重复






32.8 不要固执己见






32.9 小结





第三十三章 从何处获取更多的信息




33.1 软件领域的资料库






33.2 软件创建信息






33.3 创建之外的主题






33.4 期刊






33.5 参加专业组织
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