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Background 
Today, we are going to modify our GasPump class to be able insert it or extract it from an iostream. 

Refer to Chapter 17 in the text for some additional help.  

But first, we’re going to start adding a few more classes to our system.  

A gas pumping system is a lot more involved that you might think. Gas has to be in a Tank; there is an 

actual Pump to move the gas out of the tank; in order to make sure the gasoline dispensed is accurate, 

there is a Flowmeter  to measure the volume being pumped; the flowmeter output is fed into a 

Totalizer that keeps track of how many gallons the flowmeter is pumping; there is a gentle vacuum 

recovery pump that recovers the vapors at the nozzle and sends them back to the tank; and then there 

is the whole User Interface (UI) that has the card reader, PIN pad, gallons display, price display, gas 

grade selector, etc. There is also a Master Control Panel inside the store to authorize cash gasoline 

purchases, change the per-gallon price, activate the fire suppression system, etc. 

Everything I highlighted in bold will become an object class of our project. Don’t worry, not all at once. 

Your GasPump class will become an “owner” class for some of the objects, and a peer for some others. 

We’ll start by creating the Tank class. 

Part 1 
Create a new class named Tank. Using best engineering practice, create a tank.h & tank.cpp files. The 

tank class should have the following behavior & features: 

Private Attributes: 

• Tank ID (I suggest a string, but an unsigned int would work) 

• Max. Capacity (gallons) 

• Present Volume of gas 

• Gas temperature (°C) 

• Tank pressure (psi) 

• Gas grade (regular, mid-grade, premium – I suggest an enumerated type for this) 



Public interface: 

• The standard OCF functions 

o in the dtor, you should open up the txt file for writing and write out the present value of 

the gas volume. 

• A preferred ctor that accepts the ID, capacity, and grade as inputs. For now, set the temperature 

to 18°C and the pressure to 1 psi. We’ll add some simulated sensors later that will be able to 

signal the GasPump of a potentially dangerous situation. 

• Accessor functions for all the attributes 

• A function that informs the tank how much gas has been pumped out so that it can keep a 

running total of the volume.  

• You will also need a “delivery” function that allows the tank to be refilled. 

• Transfer the reading and writing of the volume files from your GasPump class to the tank, 

making it the tank object’s responsibility to know its own volume. 

Create a test harness main() function for the tank class so that you can verify the class works as 

specified. Once you have verified your tank class, modify your GasPump class so that the public 

functions dealing with gas volume, etc. now “reach through” to the tank accessor functions. For 

example, let’s say your “GetGasVolume()” function returns the value of a GasPump member attribute 

called “volume”, so you presently would have, 

class GasPump 

{ 

public: 

float GetGasVolume(void) const {return volume;} 

 

private: 

float volume; 

};  

 

You would now have: 

class GasPump 

{ 

public: 

float GetGasVolume(void) const {return myTank.GetVolume();} 

 

private: 

Tank myTank; 

};  

Note that the public I/F for GasPump did not change, just the implementation. The local volume 

attribute was removed, and responsibility was given to the tank class, where it belongs. You should be 

able to make these kinds of changes and be able to run your GasPump test harness without noticing the 



change. Note that our GasPump now has another class as member. This is called composition. We have 

effectively delegated certain system responsibilities to another class. 

Part 2 
Now you are going to overload the stream insertion operator (<<) to be able to get a printout of you 

GasPump statistics on command. In other words, you will be able to do this: 

int main (void) 

{ 

GasPump pump1; // use default ctor for now 

cout << pump1; 

return 0; 

} 

and not have it crash like it would now. 

If you go to cplusplus.com, and look up operator<<, you see that it has the prototype: 

ostream& operator<< (type value); 

In other words, the operator takes an instance of some object or primitive, and returns a reference to 

the ostream that the object is being inserted in.  

For your class, however, you need to overload the operator to make it simple to insert into an ostream. 

The prototype in this case is a little different: 

ostream& operator<< (ostream& strm, const type obj); 

Of course, you’ll replace “type” with the actual name of your class. Please note that this operator is NOT 

part of your class! But that doesn’t mean you don’t need to modify your class. 

Steps 

Open your GasPump.h file. Since the overloaded operator is not a class member function, but needs 

access to private data members, you have to tell the compiler that it’s OK for the operator to do that. 

This is done with the keyword, friend. 

Your class should look something like this: 

class GasPump 

{  

public: 

 GasPump (void);         // default ctor 

 virtual ~GasPump (void);    // dtor 

 … Other public functions …        

protected: 

 Tank myTank; 

 … other private or protected attributes … 



}; 

Note the “protected” keyword. This is a middle level of visibility in C++ that allows child classes to inherit 

data members from the parent, but still keeps them hidden from every other class as if they were 

private visibility. 

 

We want to tell the compiler that the ostream << operator is our friend and can therefore access our 

private / protected data. So we add the following line of code to the top of the class declaration: 

class GasPump 

{  

 friend ostream& operator<< (ostream&, const GasPump &); 

public: 

 

And the compiler will be happy. 

Now, how do we implement the stream insertion operator for GasPump? 

In our GasPump.cpp file, we implement the following function: 

ostream& operator<< (ostream& strm, const GasPump & obj) 

{ 

 strm << “This pump contains: “ << obj.myTank.GetGrade() << endl; 

strm << “The capacity of the tank is: “ << 

obj.myTank.GetCapacity() << endl; 

strm << “The tank presently contains: “ << obj.myTank.GetVolume() 

<< endl; 

strm << “The last amount of gasoline dispensed was: “ << 

obj.lastDispensed << endl; 

 return strm; 

} 

 

Your accessor names and member attribute names may be different from mine, but you get the idea. If 

you have other data you think it may be useful to display, feel free to add it. 

In your main()function, try it with your newly-written << operator.  

See how simple that was?  

Submission Requirements 

Submit all the .cpp & .h files, as well as a short report with screen shots (or video) showing your tank 

class working in the test harness, plus a screen shot of your stream insertion operator working. 


