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Virtual memory

Virtual memory is a system where all physical memory is
controlled by the operating system. When a program
needs memory, it requests it from the operating system.
The operating system then decides what physical location
to place the memory in. Therefore Computer
programmers no longer need to worry about where the

memory is physically stored or whether the user's
computer will have enough memory.

Virtual Memory allows multiple types of memory to be
used. For example, some memory can be stored in physical RAM chips while other
memory is stored on a hard drive. This increases the amount of memory available to
programs. The operating system will place actively used memory in physical RAM,
which is much faster than hard disks. When the amount of RAM is not sufficient to run
all the current programs, it moves memory from RAM to disk and back as needed.
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Shared Virtual Memory

Although virtual memory allows processes to have separate (virtual)

address spaces, there are times when you need processes to share

memory. Shared memory is used as an Inter Process Communication (IPC) mechanism,
with two or more processes exchanging information via memory common to all of

them.
Process 1 FProcess 2
Virtual Memory Virtual Memory
Physical Memory
I
Memory owned by Process 1 Memory cowned by Process 2 Shared Memory
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Cache Memory
Cache is a high-speed access area. L1 Cache is in CPU, hence fastest.

L2 and L3 is between CPU and Main Memory. They are high-speed static RAM (SRAM)
and smaller. L1 feeds CPU, L2 feeds L1 and L3 feeds L2. Main memory (DRAM) feeds
catch. the computer try to avoid accessing the slower DRAM.

CACHE MEMORY
a
E L1 Cache - part of processar L1 cache - fastest access |
§ L2 Cache - part of processor | € slower access than L1 cache I
o

L3 Cache - saparate chip
between processor and RAM slower access than L1 & L2 cache I

e |
[ mmmmi slowwer access than L1, L2, and L3 cache |

Cache helps speed processing times when the processor
requests data, instructions, or information
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From Computer Deshktop Encyclopedia
E 1999 The Computer Language Co. Inc.

L1 Cache
{(built into chip)
@

L2 Cache
(SRAM
memory bank)

RAM

DMA : Direct Memory Access
DMA is the transferring of data from one storage device to memory to another device
without using the CPU. Because DMA is freeing up the usage of the processor, DMA

tends to be faster than PIO mode.
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CPU Memory

Disk
Controller
—— buffer
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DMA

Programmed 1/0 vs
Direct Memory Access

DDR (Double Data Rate RAM)

DDR is memory that utilizes both the rising and falling edge of the system clock that
has the potential of doubling the speed of the memory. DDR technology is found on
high end video cards and computer memory such as DDR-SDRAM.
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Amplitude SDR Memory
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A Simplified Comparison of SDR and DDR Clock Cvcle

Dual-Channel and Single-Channel modes

DDR has the ability to use Dual-Channel configuration instead of the traditional Single-
Channel memory bus. This design improves memory performance in a major way.
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A Simplified Single-Channel memory operating at a total of Gd=bit
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A DDR Technology Progression and Market Adoption with JEDEC Specifications
llustration: Ryan J. Leng
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GDDR - Graphics DDR

GDDR is commonly used in high performance graphics cards with an extreme
bandwidth requirement.

WROM - write-once, read-many

An optical disk system, that allows the user to write data on the next available portion
of the disk. A portion of the disk can have data written on it only once, but all the data
can be read as often as required. Some WORM disks allow the overwriting of data so as
to spoil or erase them.
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Memory stick

A removable storage device, available in a range of sizes, for example, 8 Mb, 32 Mb,
and 256 Mb. On a computer, the memory stick plugs into the USB port. Also used in
camcorders, etc.

Dynamic allocation

a dynamic allocation is the computer memory process of allocation and de-allocation
(releasing) segments of memory.

Solid-state memory

A computer memory that is stored within a hardware device that contains no moving
parts. For example, Compact Flash memory is commonly a solid-state non-volatile
memory.
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VRAM - Video memory

Memory located on the video card, in some cases located on the motherboard, that is
accessible by the video and computer processor. With more video memory, the video
card and computer are capable of handling more complex graphics at a faster rate.

Register Memory
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Registers are memories located within the Central Processing Unit (CPU). The contents

of a register can be “read” or “written” faster than main memory and disk memory.
Different kinds of register are found within the CPU. General Purpose Registers are
available for general use by the programmer. Most modern CPU’s have between 16
and 64 General Purpose Registers. Special Purpose Registers are used by CPU or
accessed with special instructions by the programmer.

Some examples of special purpose registers:
Program Counter (PC)

Instruction Register (IR)

ALU Input & Output Registers

The contents of a register are lost if power to the CPU is turned off. Registers are the
fastest memories
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Absolute address

(direct address, machine address or real address), an absolute address is an exact
memory address.

Access Time

Access time is measured in nanoseconds or milliseconds. The lower the access the time
the better and faster. The Memory access time is the bottle neck of the Von Nueman
model.

Latency
The time required for a device to respond to a request. The lower the number the
faster it is responding.

Seek time
This is the time taken to move the read/write heads to the correct track on a disk.

Access time
The total time it takes the computer to read data from a storage device.
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SIMM

Acronym for single in-line memory module, a small circuit board that can hold a group
of memory chips. A SIMM has a 32-bit path to the memory chips. SIMMs come in 30-
pin and 72-pin varieties.

g
" ™ 256 x 1bit RAMs

DIMM

Short for dual in-line memory module, a small circuit board that holds memory chips. A
DIMM has a 64-bit path to the memory chips.

DIMMs come as 168-pin (SDRAM DIMM) or 184-pin (DDR DIMM)
Memory capacity
The maximum or minimum amount of memory a computer or hardware device is

capable of having.

Recommended memory
The amount of memory required for a program to run. Recommended 32MB of
memory means minimum of 16 MB of memory required to run.
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Memory Protection

Each process in the system has its own virtual address space. These virtual address
spaces are completely separate from each other and so a process running one
application cannot affect another.

RAM disk

RAM disk is a software-generated disk drive that stores information in the computer
memory instead of on a physical disk drive to speed up access to data They are much
more expensive than a standard hard disk drive.

Memory Mapping
Memory mapping is used to map image and data files into a processes
address space.

http://computer.howstuffworks.com/computer-memory2.htm

Comparison of memories

Depends on Size/ Density, Access Method, Access Time, Capacity and Cost
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Memory hierarchy

Processor SUPER FAST
SUPER EXPENSIVE
TINY CAPACITY
FASTER
EXPENSIVE
EDO, SD-RAM, DDR-SDRAM, RD-RAM PHYSICAL MEMORY FAST
PRICED REASONABLY
and Moare... AVERAGE CAPACITY
. SOLID STATE MEMORY
Flash AVERAGE SPEED
SSD, Flash Drive /_\ oricLVERAGE SPEED
4 e . \ AVERAGE CAPACITY
4 A
VIRTUAL MEMORY
Mechanical Hard Drives y \\ CHEAP
4 | LARGE CAPACTITY
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A Simplified Computer Memory Hierarchy
Ilustration: Ryan J. Leng

http://en.wikipedia.org/wiki/Memory hierarchy
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Maintenance of Secondary Memory Storage

Disk Cleaning
Disk checking
Disk de-fragmentation

Disk Cleaning

This is a computer maintenance utility designed to free up disk space on a computer's
hard drive. The utility first searches and analyzes the hard drive for files that are no
longer of any use, and then removes the unnecessary files.

Compression of old files

Remove Temporary Internet files, Downloaded files

Handles Recycle Bin

Removal of unused applications or optional Windows components
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Clear log files etc.

Select ikems to clean:
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Check Disk (chkdsk in windows)
Checkdisk displays the file system integrity status ofhard disks and floppy disk and can
fix logical file system errors.
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sk f: /r ]
» of the file system is NTFS.

{ verifying files (stage 1 of 5)...
verification completed. ]
3K is verifying indexes (stage 2 of 5)...
erification completed.
is verifying security descriptors (stage 3 of 5).
Security descriptor verification completed.
CHEDSK is verifying file data (stage 4 of 5)...
File data verification completed.
CHKDSK is verifying free space (stage 5 of 5)...
Free space verification is complete.

48194598 KB total disk space.
S417276 KB in 39062 files.
18708 KB in 3861 indexes.
134918 KB in ooe by tho syst
in use by e system.
65536 KB occupied by the log file.
3623704 KB available on dlsk.g .

4896 bytes in each allocation unit
10948649 total allocation units K
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Defragmentation

This is a process that reduces the amount of fragmentation. It does this by physically
organizing the contents of the mass storage device used to store files into the smallest
number of contiguous regions (fragments). It also attempts to create larger regions of
free space using compaction to impede the return of fragmentation. It also tries to
keep smaller files within a single directory together, as they are often accessed in
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Segmented memory management

SEOMENT 1 In this main memory is divided into logical blocks of code or data
called segments of different sizes. Segments may be placed
SEGMERT 5 . . . .
anywhere in main memory with out particular order.
SEGMENT 7
Paged memory management:
SEGMENT 2
SECMENT 4 In this all of the memory segments are exactly the same size
SEGMENT 9 (typically 256 bytes to 16 K bytes). In virtual memory ““pages' in

auxiliary storage (disk) are mapped into fixed page-sized blocks
with predetermined page boundaries.

In both methods pages/segments are not necessarily stored in contiguous memory
locations. The system maintains a ““page translation table" to allow a fast
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determination of the physical address in main memory corresponding to a particular

virtual address.

Page fault
In case the page is not found in main memory, a page fault is created, then the page is
looked in the secondary memory space of the virtual memory.

Test Your Self

http://www.funtrivia.com/newflash/trivia.cfm?qid=348959

http://computer.howstuffworks.com/computer-memory-quiz.htm

More on Computer Memory
http://computer.howstuffworks.com/computer-ram-memory-channel.htm

Page 22 of 22
Niranjan Meegammana http://advanced-level-ict.blogspot.com




