














• in C/C++, programmer is responsible for both creation and destruction of objects. 
Usually programmer neglects destruction of useless objects. Due to this negligence, 
at certain point, for creation of new objects, sufficient memory may not be available 
and entire program will terminate abnormally causing OutOfMemoryErrors.

• But in Java, the programmer need not to care for all those objects which are no 
longer in use. Garbage collector destroys these objects.

• Garbage collector is best example of Daemon thread as it is always running in 
background.

• Main objective of Garbage Collector is to free heap memory by destroying 
unreachable objects.



• Unreachable objects : An object is said to be unreachable iff it 
doesn’t contain any reference to it. Also note that objects which are 
part of island of isolation are also unreachable. 

• Eligibility for garbage collection : An object is said to be eligible for 
GC(garbage collection) iff it is unreachable. In above image, after i = 
null; integer object 4 in heap area is eligible for garbage collection.
Integer i = new Integer(4);
// the new Integer object is reachable  via the reference in 'i' 
i = null;
// the Integer object is no longer reachable. 



Ways to make an object eligible for GC
Even though programmer is not responsible to destroy useless objects but it is highly 
recommended to make an object unreachable(thus eligible for GC) if it is no longer required.
There are generally four different ways to make an object eligible for garbage collection.
Nullifying the reference variable
Re-assigning the reference variable
Object created inside method
 Island of Isolation

 Island of Isolation:
 Object 1 references Object 2 and Object 2 references Object 1. Neither Object 1 nor Object 2 is referenced by any other 

object. That’s an island of isolation.

 Basically, an island of isolation is a group of objects that reference each other but they are not referenced by any 
active object in the application. Strictly speaking, even a single unreferenced object is an island of isolation too.

















• Volatile memory is computer storage that only 
maintains its data while the device is powered.

• Most RAM (random access memory) used for 
primary storage in personal computers is volatile 
memory. RAM is much faster to read from and 
write to than the other kinds of storage in a 
computer, such as the hard disk or removable 
media. However, the data in RAM stays there only 
while the computer is running; when the 
computer is shut off, RAM loses its data.

• Volatile memory contrasts with non-volatile 
memory, which does not lose content when 
power is lost. Non-volatile memory has a 
continuous source of power and does not need to 
have its memory content periodically refreshed. 







These three tools for drawing geometric shapes: Rectangle (Rectangle Tool (R)), Oval (Oval Tool 
(O)) and Polygon (PolyStar Tool) are on the Tools Panel, all in the "Rectangle" button







• Frequency is the number of occurrences of a repeating event per 
unit of time. 

• It is also referred to as temporal frequency, which emphasizes 
the contrast to spatial frequency and angular frequency. 

• The period is the duration of time of one cycle in a repeating 
event, so the period is the reciprocal of the frequency















Cohesion refers to what the class (or module) can do. Low cohesion would mean that the class does a 
great variety of actions - it is broad, unfocused on what it should do. High cohesion means that the class 
is focused on what it should be doing, i.e. only methods relating to the intention of the class.

As for coupling, it refers to how related or dependent two classes/modules are toward each other. For low 
coupled classes, changing something major in one class should not affect the other. High coupling would 
make it difficult to change and maintain your code; since classes are closely knit together, making a 
change could require an entire system revamp.
Good software design has high cohesion and low coupling.







Referential Integrity



Data Integrity
Data Integrity validates the data before getting stored in the columns of the table.
SQL Server supports four type of data integrity:

Entity Integrity
Entity Integrity can be enforced through indexes, UNIQUE constraints and PRIMARY KEY 
constraints.

Domain Integrity
Domain integrity validates data for a column of the table.

It can be enforced using:
Foreign key constraints,
Check constraints,
Default definitions
NOT NULL.

Referential Integrity
FOREIGN KEY and CHECK constraints are used to enforce Referential Integrity.

User-Defined Integrity
It enables you to create business logic which is not possible to develop using system 
constraints. You can use stored procedure, trigger and functions to create user-defined 
integrity.









Writing
• laser burns 0.8 micron holes in a glass disk
• use this "master" to create a mold
• polycarbonate resin injected into molds
• coat with aluminum and protective laquer
• result is a disc with small "pits" and "lands"
Reading
• read head with a laser can then read differences in height to distinguish 0's and 

1's (using destructive interference)
• actually use the transitions from lands to pit to hold information, since this is 

more reliable than trying to tell absolute depths.
• data stored as a single continuous spiral groove
• for audio, data must stream at uniform rate, so disk must slow down as it goes 

from inside to outside.



•Floppy disk drives were originally introduced commercially as a read-only device to hold microcode 
and diagnostics for large IBM mainframe computer systems in the early 1970s.
•Used to be the way softare was distributed:

• no DVDs
• no CDs
• no ZIP drives
• no Internet

•Layout similar to hard drives, but:
• Plastic film (floppy) disk rather than rigid aluminun platter
• R/W head touches surface
• slower
• less durable
• extra "spin up" times





Process Control Block (PCB, also called Task Controlling Block, Entry of the 
Process Table, Task Struct, or Switchframe) is a data structure in the 
operating system kernel containing the information needed to manage the 
scheduling of a particular process. The PCB is "the manifestation of a 
process in an operating system.



FCB (File Control Block) is an internal file system structure used in DOS for 
accessing files on disk. The FCB block contains information about the drive 
name, filename, file type and other information that is required by the 
system when a file is accessed or created.















Strobe Control:
The Strobe Control method of asynchronous data transfer employs a single control line to time each transfer .This 
control line is also known as strobe and it may be achieved either by source or destination, depending on which 
initiate transfer.
Source initiated strobe for data transfer:
The block diagram and timing diagram of strobe initiated by source unit is shown in figure below:



• Hand shaking method introduce a second control 
signal line that provides a replay to the unit that 
initiates the transfer.

• In it, one control line is in the same direction as the 
data flow in the bus from the source to destination. 
It is used by source unit to inform the destination 
unit whether there are valid data in the bus. 

• The other control line is in the other direction from 
destination to the source. It is used by the 
destination unit to inform the source whether it can 
accept data. 

• And in it also, sequence of control depends on unit 
that initiate transfer. Means sequence of control 
depends whether transfer is initiated by source and 
destination.
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