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class complex {
public:

                   const complex & data);

// Friend ostream operator - outputs in form "real + imag i"
// For example: 5.2 + 6.3i

                   const complex & data)

ostream &operator <<(ostream &os,

  return os;

{
  os << real << " + " << imag << "i";

}

                   const complex & data);

  float real;
  float imag;

private:

// Friend postream operator - outputs in form "real + imag i"
// For example: 5.2 + 6.3i

                   const complex & data)

postream &operator <<(postream &pos,

  return pos;

{
  pos << real << " + " << imag << "i";

}

};

    // Standard class methods

    // Friends

(B)

  friend postream &operator <<(postream &pos,

  friend ostream &operator <<(ostream &os,

class complex {
public:

    cout << real << " + "
         << imag << "i";

  }

                  const complex & data);

};

// Friend ostream operator - outputs in form "real + imag i"

  float real;
  float imag;

private:

  // Print function

  void print()
  {

// For example: 5.2 + 6.3i

ostream &operator <<(ostream &os,
                  const complex & data)

  os << real << " + " << imag << "i";

}

  return os;

{

// Create complex object

// Output using non-extensible print function

c.print();
cout << endl;

// Output using extensible overloaded operator<<
cout << "The complex number is " << c << endl;

cout << "The complex number is ";

pout << "The complex number is " << c << endl;

    // Friends

    // Standard class methods

Complex c(5.2, 6.3);

// Output using extensible parallel output construct

  friend ostream &operator <<(ostream &os,

(A)

(C)
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// Counter

// Data
int element;
// Input file
pifstream in("input", ios::exist);
// Output file

// Counter

// Data
int element;
// Input file
ifstream in("input", ios::exist);
// Output file
ofstream out("output", ios::nocreate); pofstream out("output", ios::nocreate);
if ( (!in) || (!out) ) { if ( (!in) || (!out) ) {

// Header buffer
char header[256];

// Get number of input elements
cout << "Please input number of "
     << "elements:" << flush;

cin >> num_elements;

// Get header for output file

cout << "for output file." << endl;
cout << "Please enter header "

// Copy and convert decimal data from input file

cin.getline(header, 256);

// Insert header into output file
out << header;

// to hexadecimal in output file

}

  in >> ws >> element;
  out << hex << element;
}

// Header buffer
char header[256];

// Get number of input elements

     << "elements:" << flush;

// Get header for output file

// Copy and convert decimal data from input file

// Insert header into output file
out << header;

pin.getline(header, 256);
pout << "for output file." << endl;
pout << "Please enter header "

pout << "Please input number of "

// to hexadecimal in output file

}

  in >> ws >> element;

}
  out << hex << element;

  exit(0);
       << "output file." << endl;
  cerr << "Error in input or "   perr << "Error in input or "

       << "output file." << endl;
  exit(0);

(A) (B)
int num_elements; int num_elements;

for (int i = 0; i < num_elements; i++) {for (int i = 0; i < num_elements; i++) {

pin >> num_elements;
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ios::in

ios::ate

ios::out

ios::noreplace

ios::trunc

ios::nocreate

ios::app

Open Mode

Without ios::app, ios::ate, or ios::in

ios::trunc is implied for ofstream.

Opens an input file.

Prevents truncation of ofstream.

Seeks to end of file.
Input or output files.

Opens an existing file.

if the old file exists.

Opens an output file.

Open non-existing file or fail.

Opens a file and deletes the old file

Open existing file or fail.

Opens an output file for appending.
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EffectChainedManipulator

Flushes the stream.Y

Y

Y

Y

Y

flush

endl

hex

dec

oct Changes integer to octal.

Changes integer to decimal.

Changes integer to hexadecimal.

Adds a new line character and
flushes the tream.

 

 

 

 

Show plus sign (+) for positive values.Nshowpos

 
Left-align, pad on right.Nleft

right
internal

Right-align, pad on left.
Fill between leading sign or base indicator
and value.

Consumes whitespace - same as skipws.Yws

Skip whitespace on input.Nskipws

Use scientific notation.Nscientific
fixed

N
floating-point values.
Show decimal point and trailing zeros forshowpoint

(decimal, octal, hexadecimal).
Nshowbase Indicates numberic base of integer value

N Display uppercase A-F for hexadecimal
values and E for scientific values.

uppercase
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setw(int n)

setprecision(int n)

setfill(char n)

Manipulator

setiosflags(fmtflags n)

resetiosflags(fmtflags n)

setbase(base n)

Changes field width to n.

Changes the precision to n.

Changes the fill character to n.

Changes base to n (10, 8, 16)

Clears the format flags specified by n.

Sets the format flags specified by n.

Effect
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     << resetiosflags(ios::showpoint);
     << setiosflags(ios::showpos)
cout << setprecision(val)

setprecision

cout.setf(ios::showpos);showpos

cout.unsetf(ios::showbase);showbase

cout.precision(val);

Direct(B)(A) Manipulator

(C) Chained
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Message Queue [ slap, kick, slap, slap, run, hide]

Paccept(run);
Paccept(slap);
Paccept(kick, run, hide);

Paccept_any();
Methods Accepted

Slap - 1
Method Chosen

Run  - 5
Slap - 1
Kick - 2

1 62 3 4 5
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class stooge :public Pabc {

};

  stooge(int strength,
         double speed){...}

(A)

(C)

Pabc_create(Pointer_name, arg1, arg2);

// Create Smart Pointer
Pabc_pointer<stooge> moe;
Pabc_pointer<stooge> curly;

int arg1;
double arg2;

// Create thread of control

Pabc_pointer<Active_Object_Type> Pointer_name;

Pabc_create(moe, strength, speed);

(B)

    // Constructor

Pabc_create(Pproc::local, curly, strength, speed);
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                  Active_Object::Active Object Method, arg1, arg2);

class stooge :public Pabc {

};

    // Constructor
  stooge(int strength,

    // Methods
  void slap(int hand){

  {

  }

  {

    return speed * time;

  }

         double speed){...}

  double run(double time)

    pain = hand * strength;

if (long_distance < arm_length) {

    Ppar_void(moe, stooge::slap, hand);

}

// Asynchronous messaging
long_distance = Ppar_value(moe,
       stooge::run, time);

// Synchronous messaging
distance = Pvalue(moe,
       stooge::run, time);
Pvoid(moe, stooge::slap, hand);

// Return variables
double distance;
Pfuture<double> long_distance;

// Create thread of control
Pabc_create(moe, strength, speed);

// Create Smart Pointer
Pabc_pointer<stooge> moe;

int strength, hand, arm_length;
double speed, distance;

(B)

(C)

(A)

Pvoid(Pabc_pointer, Active_Object::Active_Object_Method, arg1);
result = Pvalue(Pabc_pointer, Active_Object::Active_Object_Method);
Ppar_void(Pabc_pointer, Active_Object::Active_Object_Method, arg1);
Pfuture<int> Object;
Object = Ppar_value(Pabc_pointer,
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  int get_result(int input){...}
};

       // Compute integer result

class active_object

      // Constructor

    result = get_result(input);
    cout << "Result = " << result << endl;

private:
  int result;

  main()
  {

  }

    cout << "Input of " << input << " received" << endl;

{
public:

  int input;

  active_object(int i) :input(i), result(0){ }
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(B) (C)
<larry:5678:4> Result = 8
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<larry:5678:4> Input of 16 received

<curly:7890:1> Input of 8 received
<moe:1234:2>   Input of 38 received

<moe:1234:2>   Result = 19

(A)

Input of 8 received 
Input of 38 received 
Input of 16 received
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Result = 8
Result = 19
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Main Program

Active Object

Active Object

Main Program

Active Object

Active Object Active Object

<curly:7890:1> Input of 8 received
<moe:1234:2> Input of 38 received
<larry:5678:4> Input of 16 received

<curly:7890:1> Please pass me
<larry:5678:4> with no revisions
<moe:1234:2> Thank you. 8-)

<moe:1234:2> Result = 19

<curly:7890:1> Result = 4
<larry:5678:4> Result = 8

<curly:7890:1> Input of 8 received
<moe:1234:2> Input of 38 received
<larry:5678:4> Input of 16 received

<curly:7890:1> Please pass me
<larry:5678:4> with no revisions
<moe:1234:2> Thank you. 8-)

<moe:1234:2> Result = 19

<curly:7890:1> Result = 4
<larry:5678:4> Result = 8

Pass to Parent Architecture
(A) (B)

Parent - Child RelationshipDirection of Data Flow

Main Host

Standard Output

Host C

Host A Host B
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Main Host

Standard Output

Host C

Host A Host B
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<curly:7890:1> Input of 8 received
<moe:1234:2> Input of 38 received
<larry:5678:4> Input of 16 received

<moe:1234:2> Result = 19

<curly:7890:1> Result = 4
<larry:5678:4> Result = 8

Main Program

Standard Output

Active Object

Host B

Main Host

Lock

Host A

Active Object

Shared Lock Architecture

Direction of Data Flow

Acquire / Release Lock

Lock Granted

Host C / All
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Approach 1 acquire

Approach 1 acquire

Approach 2 acquire

int obj1;

float obj2;

pout << obj1 << obj2;

Approach 1&2 Release

char obj3;

pout << obj2 << obj3 << flush;

pout << obj3 << obj1 << flush;

Approach 2 acquire
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<curly:7890:1> Input of 8 received
<moe:1234:2> Input of 38 received
<larry:5678:4> Input of 16 received

<moe:1234:2> Result = 19

<curly:7890:1> Result = 4
<larry:5678:4> Result = 8

Active Object

Host A

Active Object

Host B

Active Object

Host C

Client-Server Architecture
Main Host

Active Object
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Direction of Data Flow
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float obj2;

int obj1;

pout << obj1 << obj2 << flush;

Approach 2 transfer

Approach 1 store Approach 1 transfer
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class postream: public ostream {

};

ostream & operator<<(ostream &os, obj o);

...

// Ostream operator

// Postream class

postream

postream pout;

int obj1;

int obj2;

(B)

pout << obj1 << obj2 << flush;

ostream ostream
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(A)

SAMESAMEISA ostreampostream

class postream: public ostream{
...
};

postream & operator<< (postream &pos, obj o);

ostream & operator<< (ostream & os, obj o);
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  perr << "Negative mass is not permitted" << endl;

}
  exit(0);

int mass;
float acceleration;

pout << "The mass of the object is "
     << setprecision(0) << mass
     << " kg." << endl;
pout << "The object’s acceleration is "
     << setiosflags(showpos) << acceleration
     << " metres per second squared." << endl;
pout << "The force of the object’s impact is " << flush;
force = float(mass) * acceleration;
pout.precision(6);
pout.setf(scientific);
pout << force << " Newtons. << endl;

if (mass < 0){

float force;
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int mass;

float acceleration;

double velocity;

char buf[size];

pin >> ws >> mass >> velocity >> acceleration;

pin.unsetf(ios::skipws);
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pin.set_wait_time(500000);

  pin.getline(buf, size);

  pout << "Input [" << buf << "] received." << endl;

}

while (! pin.eof() ){

// Read in data until end of file is reached

// Turn off white space skipping

// Input mass, velocity and acceleration, skipping white space
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