SI221 Class 2 Homework

1. Consider the program consisting of main.cpp, rduntil.h, and rduntil.cpp. What the program accomplishes and why we care is not so important for this excercise, it's more the structure of this program that will be important. But here's an example of it in action on the file ExInput: 

valiant[1] [~/SI221/]> g++ -o iopc main.cpp rduntil.cpp

valiant[2] [~/SI221/]> iopc < ExInput

There were 4 integer ordered pairs

valiant[3] [~/SI221/]> 

1. What variables are in scope at line A in main.cpp? (list their names!) 

i1- local variable; scope extends from definition to end of block where defined
count- global variable defined within same file; scope extends from definition to end of file

N- file scope variable (const) defined within included header file; #include has same effect as replacing #include statement with definitions found in included file, thus making file scope variables in header in-scope to main.cpp (file scope variable’s scope extends from definition to end of file)
errorcode- global variable defined within different file;  made in-scope through use of #include “rduntil.h” and declaration extern int errorcode in rduntil.h

2. What variables are alive when line A in main.cpp is reached? (list their names!) 

i1- local variable; local objects are alive while function is executing
count- global variable defined within same file; global object’s lifetime is the life of the entire program

N- file scope variable defined within included header file; file scope object’s lifetime is the life of the entire program
errorcode- global variable defined within different file;  global object’s lifetime is the life of the entire program, regardless of whether made in-scope through extern declaration

Buff- file scope variable defined within different file; file scope object’s lifetime is the life of the entire program

length- file scope variable defined within different file; file scope object’s lifetime is the life of the entire program

3. What variables are in scope at line B in main.cpp? (list their names!) 

count- global variable defined within same file; scope extends from definition to end of file

N- file scope variable defined within included header file; #include has same effect as replacing #include statement with definitions found in included file, thus making file scope variables in header in-scope to main.cpp (file scope variable’s scope extends from definition to end of file)

errorcode- global variable defined within different file;  made in-scope through use of #include “rduntil.h” and declaration extern int errorcode in rduntil.h

4. What variables are alive when line B in main.cpp is reached? (list their names!) 

count- global variable defined within same file; global object’s lifetime is the life of the entire program

N- file scope variable defined within included header file; global object’s lifetime is the life of the entire program

errorcode- global variable defined within different file;  global object’s lifetime is the life of the entire program, regardless of whether made in-scope through extern declaration

Buff- file scope variable defined within different file; file scope object’s lifetime is the life of the entire program

length- file scope variable defined within different file; file scope object’s lifetime is the life of the entire program
5. What variables are in scope at line D in rduntil.cpp when intBufferQ() is called from line C in main.cpp? (list their names!) 

ans- local variable; scope extends from definition to end of block where defined
errorcode- global variable defined within same file;  scope extends from definition to end of file

Buff- file scope variable defined within same file; scope extends from definition to end of file

length- file scope variable defined within same file; scope extends from definition to end of file

N- file scope variable defined within included header file; #include has same effect as replacing #include statement with definitions found in included file, thus making file scope variables in header in-scope to rduntil.cpp (file scope variable’s scope extends from definition to end of file)

6. What variables are alive at line D in rduntil.cpp when intBufferQ() is called from line C in main.cpp? (list their names!) 

ans- local variable; local objects are alive while function is executing

count- global variable defined within different file; global object’s lifetime is the life of the entire program

N- file scope variable defined within included header file; file scope object’s lifetime is the life of the entire program

errorcode- global variable defined within same file;  global object’s lifetime is the life of the entire program

Buff- file scope variable defined within same file; file scope object’s lifetime is the life of the entire program

length- file scope variable defined within same file; file scope object’s lifetime is the life of the entire program
i1- local variable defined in main; lifetime of local object lasts from its point of definition to the end of the innermost block enclosing that definition
i2- local variable defined in main; lifetime of local object lasts from its point of definition to the end of the innermost block enclosing that definition

2. The question "What variables are in scope at line X?" can be answered at compile time. Why can't the question "What variables are alive at line X?" be answered at compile time? When can it be answered? 

The existence of objects defined in another file is not made known at compile time unless an include or extern statement is included in the first file.  Because a global object’s lifetime is the life of the entire program, there may be global objects defined in another file that would be alive at line X but whose existence is unknown to the first file until link time; the lifetime of other objects may not be known until run time. 
