Module 5 Chapter 6 – Understanding and Accessing Hardware


Moore’s Law describes the pace at which CPU the small chips that can be thought of as the brains of the computer improve – chips capacity double every 18 month but 2020 they will be manufactured differently so theory ends

Ideal computer
-Make sure you know what you are looking for CPU, RAM needs
-What will its use be – adding parts costs more than purchasing new computer
-Can seek knowledge and training online YouTube or at school through select course, Apple offers annual fee class


Choice of Desktop or Notebook
-Desktop is much cheaper as the pieces are engineered to fit in small space
-Offers more expandability option and has a larger monitor
-Notebooks with large screens are heavy 
-Desktop more reliable – notebooks exposed to much more because they are portable reducing life span

How long will a notebook be useful
[bookmark: _GoBack]-Hard to install internal hard drives on notebooks but if you have an external SATA (eSATA) or USB 3 on notebook you can easily add external hard drive for more storage space
-Often equipped with ExpressCard slot that can add a solid state drive (SSD) eSATA and FireWire ports – add this to allow you to read flash memory cards such as Compact Flash, Memory Sticks and secure digital cards – formats so you can make sure notebook does not become obsolete before its time


Accessing Hardware
System Evaluation look at computer subsystems:
-CPU subsystem
-Memory subsystem (RAM)
-Storage subsystem (hard drive)
-Video subsystem (video car and monitor)
-Audi subsystem (sound card and speakers)

Evaluating CPU subsystem
-intel Core 7 most advanced CPU
-CPU has two components The Control Unit and Arithmetic Logic Unit (ALU)
-Control Unit coordinates the activities of all the other computer components
- ALU performs all arithmetic calculations – makes logic and comparison decisions such as comparing items to determine if one is greater than, less than or equal
-Performs all its tasks in same order following the machine cycle 
Distinction between CPU is processing power
-Number of cores complete processing section from a CPU embedded into one physical chip 
-Clock speed how quickly it processes and the of immediate access memory the CPU has cache
-Multiple core offers hyperthreading provides quicker processing of info by enabling a new set of instructions to start executing before the previous set has finished – two different programs can be processed at one time i7-980x has 6 cores
-Cache memory is form of random access memory that is more accessible to the CPU than regular RAM – gets data to the CPU for processing much faster than bringing the data in from RAM
-Level 1 cache is built onto CPU chip for the storage of data or commands that have just been used
-Level 2 cache located on the CPU chip but is slightly farther away, on a separate CPU chip – takes longer to access but contains more storage area
-Level 3 cache slower for CPU to reach but largest
-Look at Front Side Bus (FSB) connects the processor (CPU) in your computer to the system memory
-Processors defined by the combo of processor speed, front side bus speed and cache memory
-Benchmarks are measurements used to compare CPU performance between processors – generated by software programs designed to push the limits of these processors 
-Notebook processors need to implement power savings as well – work to combine lower consumption to support long battery Turion X2 Mobile and Mobile AMD Sempron
-Can find CPU info on basic menu options on computer – for more info check web
-Percentage of time CPU is working is CPU Usage – utility measures info such as CPU usage and RAM usage – Task manager, Performance
-Upgrading the CPU affects only the processing performance not how fast data gets to or from CPU – overall performance depends mainly on RAM 


Evaluating RAM
-Remembers everything the computer needs to process data into info
-Extremely volatile storage – systems include non-volatile storage also for permanent storage of instruction
-Much faster for CPU to retrieve a piece of data from RAM than hard drive
-Measured in nanoseconds, to get data from hard drive takes 10 milliseconds
-Most computers come with double data rate 2 (DDR2) memory modules, DDR3 is faster at transferring data – older computer had dynamic ram DRAM, static RAM SRAM and synchronous RAM SDRAM
-RAM appears in memory modules small circuit boards that hold series of RAM chips and fit into special slots on the motherboard – dualinline memory modules
-You can see the physical memory sitting on memory modules on computer or check system properties
-OS system uses kernel memory the minimum required amount of memory at least
-Most computers have 2Gb of RAM but 4Gb makes computer run much more smoothly and should always buy more than the minimum amount required


Adding RAM
-Each computer has a limit of RAM it can put on
-Motherboard can hold a certain amount 32 bit Windows 7 can only run 4Gb RAM sometimes OS has restrictions
-Easy to add RAM comes with instruction and sold for little money


Evaluating Storage Subsystem
-RAM and permanent storage

Hard drive
-Largest storage capacity of any storage device, much more economical device than the other storage options most Gb for the dollar
-Most computers designed to hold more than one internal hard drive – Mac Pro up to 4
-Access Time the time it takes a storage device to locate stored data and make it available for processing is faster than that of other permanent storage devices – measure in milliseconds 
-Solid state drive SSD uses the same kind of memory that flash drives use in a tenth of 1ms 
-Data transfer speed how fast it can transfer data to other computer components 
-Storage on the hard drive is on several coated round, thin plates of metal stacked on a spindle platter
-When saved a pattern of magnetized spots is created on the iron oxide coating of each platter – when spots aligned in one direction = 1, when aligned in the other direction = 0 smallest pieces of data that computers understand 
-Space required depends on style and what you need the computer for
-Integrated Drive Electronics (IDE) is also called parallel advanced technology attachment (PATA) older style hard drive that uses wide cables to connect hard drive to the motherboard
-Serial advanced technology attachment (Serial ATA) hard drives use thinner cables, and can transfer data more quickly than IDE drives
-Slow drives are good for basic use of computer (word processing, spreadsheets, email, internet)
-Fastest hard drive option is SDD – popular in notebooks fast, little power and quiet
-To add external hard drive – put it into USB 2.0 port transfer rate of 400mbps, USB 3 transfer rate of 5Gbps – put in into eSATA port transfer rate of 3 Gbps
-For speed and security use two smaller drives – can connect through RAID (redundant array of independent disks) set of strategies for using more than one drive in a system RAID 0 and 1 most popular
-RAID 0 – data stored across two physical drives but if either disk fails you lose everything – use if you are concerned about performance
-RAID 1 – data stored one drive, and mirrored in a second one, seen in desktops but also notebooks


Optical Storage
-Disk drives that use laser to store and read data
-Store data as tiny pits that are burned into the disc by high-speed laser, extremely small less than 1 micron in diameter 
-CD, DVD, BD –ROM discs are read only optical discs so no saving can occur
-CD drives cannot read DVDs, Blue ray is completely different but read CD, DVDs
-Standard DVD format DVD-R/RW dash, DVD+R/RW plus, DVD-RAM which you can erase and rewrite
-Blue ray competed vs. HD DVD


Evaluating the Video Subsystem 
-Video displayed on video card and monitor 
-Video card an expansion card that is installed inside your system unit to translate binary data into the images you view on your monitor – include many components on them 
-Include their own RAM video memory graphics double data 3 (GDDR3) or (GDDR5), video cards come with own graphics processing units (GPU)
-GPU performs the same kind of computational work that CPU performs
-Specialized to handle 3-D graphics and image and video processing with incredible efficiency and speed 
-At times integrated on motherboard, higher end video cards have their own GPU are separate from motherboard and connect through the ultrafast PCI Express Bus – ATI Radeon HD 5970 top-end car – info can be found in advanced settings
-Serious gamer need more memory on their video card – need to add more than one also Nvidia and ATI
-Video cards control the number of colors your monitor can display bit depth defines the colour quality of the image displayed 4 bit displays 16 colours minimum amount (standard VGA) – most video cards have 24 bit cards displaying more than 16 million true colour mode
-ATI has a single card that can support 6 monitors Surround lights allows you to merge all 6 together as one screen








Evaluating the Audio Subsystem
-Sound cards expansion card that attaches to the motherboard inside your system unit
-Basic computers have 3d Sound card advances sound reproduction beyond traditional stereo sound and is better at convincing the human ear that sound is omnidirectional (can tell where its coming from) – but not surround sound
-Surround sound type of audio processing that makes listeners experience sounds as if it were coming from all directions (Dolby) Digital EX or Digital Plus for high definition audio and now TrueHD newest thing
-If you want L/R speakers need a new sound card


Evaluating System Reliability
How to ensure performance is reliable:
-Clean out your start up folder some programs install themselves and load up at start up which slows down computer unnecessary space taken on RAM
-Clean out unnecessary files Temporary internet files accumulate over time quickly – run disk cleanup utility like that they don’t take up hard drive space, delete unnecessary files
-Run spyware and adware removal programs detect and remove different pests and should be used in addition to regular antivirus packages 
-Run the disk defragmentation utility on hard drive when hard drive is fragmented it has a negative effect, files will be recognized and allow proper functioning 

When system crashes once a day:
-Check you have enough RAM 
-Make sure properly installed new software or hardware
-If an error code appears go online to find it

Latest software updates protect computer system and makes it more reliable 
-Run Problem Steps recorder and go through actions required to solve problems you are experiencing 
-Updates automatically download if programmed or you can manually check 

If none of these option help:
-Upgrade OS to latest version, but can at times require additional RAM and hardware upgrades – use recommended options 
-Reinstall OS, this is the last resort be sure to backup all files since the computer will lose all data

Final Decision
-Evaluate all option before purchasing new computer
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