
A Guide to the Basics of Video Compression!!
As background to this document I’d like to describe the reasons why I wrote it.  I was 
asked to help a friend understand video compression for a potential job, and I know this is 
a subject that can be a cause of confusion for anyone who needs to use it with its excess 
of abbreviations, acronyms, file names etc.  Therefore my intention is to explain and 
simplify this terminology and make it easier to understand for the ordinary reader who has 
little technical awareness.!
 !
I began by wanting to explain in basic terms, how video compression works but soon 
found that by necessity I also had to include some general technical information. I hope 
this clarifies the topics under discussion so that you can refer to this and it helps with your 
understanding.  I’ve tried to use as many specific examples as I could so that each section 
is easily applicable to real life situations and scenarios and draws upon your prior 
experience in this field.  This document covers a wide range of topics including: the 
difference between Interlaced and Progressive, an explanation of colour space, 
understanding codecs, how your editing system should be set up to prevent errors and 
many others issues.  !!
The document has been written from my own experience of making short films and 
working in TV and feature films; but in order to be factually correct I have researched some 
sections of this document and have inserted a section from creativecow.net as they have 
explained the point better than I could.  Having said that, this guide is mostly drawn from 
my practical experience and knowledge, and with that comes interpretation, so I’d advise 
you always check information to be doubly sure.  I would highly recommend using 
resources such as Larry Jordan, Philip Bloom, Creative Cow, Film Riot, 500px, F-Stoppers 
and the many other online places for information.!!!

Video Compression!
! Video compression is split up into several sections, involving:!
- Codec and Wrapper!
- iFrame/intra-frame vs GOP!
- Constant Bit Rate vs Variable Bit Rate!
- Interlaced vs Progressive!
- Multi Pass vs Single Pass!
- Bit rate!
- Bit depth!
- Colour space (4:2:0, 4:2:2, 4:4:4)!
- Frame Size!
- Frame Rate!
- Lossy vs Lossless!
- Audio Quality: codec, sample rate, bit depth, channels!!
! Codec essentially stands for ‘encode and decode’, this is the language that your 
video data is being created with.  !!
! The wrapper of a file is another piece of language that encases or ‘wraps’ all the 
data together (video, audio, metadata) so it can be used as a single file.  !!
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! iFrame codecs are made up of individual images for each frame.  Essentially every 
frame in a video is a brand new frame being made every time the shutter in a camera 
opens up.  This leads to larger file sizes, but much easier readability (in an editing program 
for instance) as the video player just has to read each frame as it arrives, having to decode 
as little as possible.  Codecs with this are: ProRes, DNxHD, Cinema DNG, AVCintra and 
JPEG2000.  !!
! GOP (group of pictures) codecs are smaller in nature as each frame isn’t a new 
frame, but more like old style ‘hand drawn’ animation, where there is a ‘key frame’ every 
few frames, and then the following frames only consist of the changes.  So for instance 
when creating H264 media you often choose a key frame rate that is 3 times your actual 
frame rate.  So for 25fps footage you’d choose a key frame rate of 75, meaning every 75 
frames a key frame is created that tells the next 74 what to do.  Codecs with this style are: 
H.264, AVCHD, Mpeg-2 and XAVC. !!
! Bit rate is how much data you are creating every second, typically recoded in 
Mbps, but some more recent formats (such as RAW) are in MBps as they’re so large. !!
! CBR (constant bit rate) tells a file to stay at a particular data rate regardless of 
what’s happening in the frame.  This leads to a consistent quality throughout the file, but 
can lead to unnecessarily large or small file sizes depending on what you set this too; an 
example is AVI100 which records at 100Mbps consistently.  !!
! VBR (variable bit rate) tells a file to stay at around a particular bit rate but go either 
side depending on what is necessary.  For example H.264 in HDSLR cameras has a 
suspected variable bit rate of between 15-45Mb/s (does differ between models) which 
tends to lead to underexposed blacks or overexposed whites being deleted from the file, 
when there is little minimal information; H.264 is a very efficient codec and trashes any 
information it doesn’t think it needs.  You can never bring back the information you lose.  !!
! Interlaced refers to an image being recorded in separate lines and split into two 
fields, with either the ‘odd’ numbers being recorded first (upper first), or the ‘even’ numbers 
being recorded first (lower first).  This means the odds and evens are recorded at a 50th 
second different (for 25fps) and this difference can be seen on progressive monitors, with 
edges appearing as if they are ‘tearing’ when in actuality they are not.  This is why 
interlaced videos in Avid are labelled as 1080i50 as there are 50 fields of information, but 
still only 25 frames.  !!
This is a ‘legacy’ format and is dying out, it was created to make video files easier to 
record as the data is split up.  But as word of warning, never shoot interlaced if you’re 
unsure what to record in, and what the purpose of the file is (explained below in 
‘Progressive’).  Finally a normal TV signal is interlaced, and so are HD channels which are 
broadcast in 1080i, the exception to this is Sky which sends out a 720p signal.  !!
! Progressive refers to an image being recorded all at once, which is becoming the 
normal; when in doubt always shoot progressive as you can interlace a progressive image 
much easier than you can de-interlace an interlaced image.  TV broadcasts are often 
interlaced but TVs are designed to make the separate fields look like they are combined; 
for example Emmerdale is recorded as interlaced but you can’t tell when watching on a TV, 
but you can on a computer monitor as these are progressive.  !!
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! Single Pass encoding is where a file is only written once when being transcoded 
via an application such as Apple’s Compressor or Adobe’s Media Encoder.  A single pass 
is faster than a ‘multi pass’ but is typically lower in quality and of a larger file size.  You 
would use this setting for speed and efficiency.  For example getting a 30GB ProRes file 
on youtube for someone quickly would be more suited to a single pass transcode (of H264 
flavour at a low bit rate) as the encoder would then write the file quickly.  !!
! A Multi Pass is exactly as it sounds, the original source media is written twice by 
the transcoding program, the first pass notes down what is going on in the file and where 
to boost bit rate and lower bit rate (if a VBR is used).  And the second pass is the new file 
being written.  This style leads to longer encode times (typically more than 2x a single 
pass) and typically a better quality file; and can lead to a smaller file (due to the first pass 
making notes) but not always.  !!
! Bit depth is about the colour depth of an image.  This info is from CreativeCow .  !1

Color spaces are identified in the video world as either RGB or as Y’CbCr. !
Bit depths are determined by how many “bits” or one’s and zero’s that are needed to 
identify a specific colour.!
! So the Per Channel information looks like this. !
1 bit = 2 colors ( black or white)!
2 bits = 4 color (first gray-scale) 
3 bits = 8 colors  
4 bits = 16 colors 
8 bits = 256 colors  
10bits = 1024 colors 
12bits = 4096 colors 
14bits = 16384 colors 
16bits = 65,536 colors 
 Do not forget that these are the numbers of colors (or levels of grey) that can be 
reproduced in EACH of the 3 colour channels of image and they also refer to the uniquely 
identifiable luminance levels that can be reproduced. !
 Colour Space is closely related to bit depth and refers to the colour information 
stored in the file, with each number referring to the quality in each channel.  Starting at the 
beginning, only three forms of data can be recorded at once with the sum needing to equal 
255 for an 8-bit signal, 1024 for a 10-bit signal etc.  Because only three data ranges can 
be recorded at once and one needs to be the luminance of the shot (always 100% 
opaque) there is only two channels left, which are recorded as red and green.  Blue is 
made up from whatever is left over in the range; for example if 200 points are taken up of 
the 255 with red and green, then the blue signal is 55 points.  This is why the blue channel 
is the first to suffer when you start dropping fit depth, data rates and colour space; for 
example using ProRes HQ is far superior with less digital degradation than ProRes 422, as 
ProRes HQ is 10-bit, but if you started with an 8-bit signal then HQ could be too large.   !
Also when you have a 10-bit signal your colour accuracy is far superior than to an 8-bit 
signal as there is four as many data points to fill.  Colour space is shown in the format 
4:4:4, which stands for full colour space being recorded, 4:2:2 stands for half of the data 
being recorded and 4:2:0 is only a quarter of the data being recorded, HDSLR records a 
4:2:0 colour space and therefore breaks up very quickly during a grade if you go too far, as 
there is very little information to work with.   
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!
 Frame Size is pretty self explanatory, with the larger the frame size, the more data 
needed to fill the frame; and obviously the smaller rate frame, less data is needed.  Frame 
size differs depending on the format being used and what the intended purpose of the end 
file is.   !
SD (Standard Resolution) is any resolution below 1280x720, and was typically 720x576 or 
1024x576 but could go as low as 480x240 for certain uses.  Both HD (High Definition) 
formats were a universal size with HD at 1280x720 and Full HD at 1920x1080; cinema 
used a frame size called 2K and is 2048x1080.   !
In recent months new frame sizes have been made aware to the general public and these 
are UHD (Ultra High Definition) at 3840x2096 (4x Full HD) and 4K which is 4096x2096 (4x 
2K).  RED appears to be the main proprietor and is going all the way up to 5k, 6k and 
higher, but that’s all brand new territory currently.  UHD and 4K are useful in certain 
instances, such as reframing shots.  This is easier if you are using the UHD footage on a 
HD timeline, as you have a frame four times bigger than your final output image.  Another 
example of recording 4K is the new Panasonic GH4, it can record 4K internally but it’s not 
the same quality as a RED 4K image as it is highly compressed, what it is good for is 
resizing to full HD as this looks better than the 1080 image it can record.   !
If all these frame sizes weren’t already confusing, how they are referred to is more 
confusing, with TV and ‘consumer’ frame sizes being labelled by the height of an image 
(1080 is the height of a Full HD image) but cinema sizes refer to the top of the frames; 2K 
is around 2000 pixels wide but still only 1080 high - meaning 2k is only slightly larger than 
1080 but only by 128 pixels.   !
And finally bear in mind that an image at the cinema is only in 2K (2048x1080), and Imax 
is typically in 4K, and that looks brilliant on a 30 foot screen; it’s not all about frame size.   !
 Frame Rate refers to the rate of frames being displayed in a video every second. 
The UK standard is 25fps (to match the 50hz of electricity here, avoiding flicker), cinema is 
24fps; this used to vary between 16 and 26fps before sound, but when sound was 
introduced a standard needed to be set for sound to be synced properly and 24fps was 
chosen. The US is 30 fps (to match the 60hz of electricity there, avoiding flicker) but 
technically 29.97fps, the reason being that the initial broadcasts at 30fps disrupted radio 
signal, so they slowed the signal down by 1% which equals 1 dropped frame every 10 
seconds.   !
When you go into the realms of high speed video with the likes of Phantom Cameras from 
Vision Research, you need to use a DC (Direct Current) current from batteries and not the 
mains with is AC.  This is due to AC (Alternating Current) constantly alternating and this is 
visible when you reach high frame rates, such as 1000fps.  A DC current doesn’t fluctuate 
and will therefore stay at the right exposure; you will have seen this in the 2014 World 
Cup, the slow motion shots looked like the lights were being dimmed every few seconds.   !
 Lossy compression is when the codec looses information when being recorded, for 
example H.264 is a lossy codec, it dumps information it doesn’t deem worthy of keeping.  
But codecs are getting better and some Lossy codecs are incredibly good at keeping low 
data rates but saving much more information than in previous generations.   !
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 Lossless codecs refer to a codec not losing information, something like RED’s R3D 
files are essentially lossless as they store all information as a RAW file, obviously you can’t 
pull detail out of an image that is blown out or completely black, but they’re far better at 
recovering information, such as white balance and colour.   !
 Audio Quality in comparison to video is a much lower data rate, and is also simpler 
on a technical level as there are fewer variables: codec, data rate, sample size and bit 
depth.  Often audio is recorded as a RAW codec such as Linear PCM which is a lossless 
format and is very good at storing a lot of information for altering later.  It does wield larger 
file sizes than an .mp3 but you’ll have a much better audio quality with the Linear PCM.   !
Data rate is typically recorded in Kbps (not Mbps like video) and recognisable bit-rates 
may be 128Kbps, 192 Kbps and 256Kbps.  The sample size of an audio file is recorded in 
‘KHz’ and work by essentially checking the quality of the audio so many times per second, 
CD and Radio standard is 44.1KHz, meaning the track is checked 44,100 times a second.  
An audio signal being recorded for video uses 48,000Khz.  The bit depth of audio refers to 
the amount of bits in each sample; a CD typically being 16-bit whereas for video 24-bit is 
used; if you record in 24-bit, 96,000KHz, this is called HD audio.   !
When manipulating audio, the higher the sample size and the bit depth, the stronger the 
audio signal, and the more ‘altering’ you can do in post before it starts to break up.   !
! Summary!
Video compression as a whole is very dependent upon what use the file is being created 
for.  For example a file being created ‘in-camera’ for a film has a different purpose than one 
being created for the web or archive.  You always have to have this is mind when you 
would deliver a file; such as using a much file for youtube than you would for cinema.  !!
On most occasions when recording in camera it is unlikely you will be shooting a RAW 
uncompressed video (such as RED’s R3D, or Arri RAW or Black Magic’s RAW).  It’s more 
likely you’ll be shooting a heavily compressed codec such as H.264 (any HDSLR or Smart 
Phone) or possibly AVCi, AVCHD or ProRes.  These codecs all vary hugely in how they 
are formed, for example ProRes is always going to be wrapped as a .mov as it’s an apple 
Quicktime codec and is i-frame, whereas H.264 can be wrapped in pretty much anything, 
and is a ‘long GOP’ codec. !!!

General Technical Information!
! File Size!
This is often misconstrued by people who don’t understand the complexity behind video 
files, and even photos, and assume that a larger file is a better quality file, but this is 
wrong.  File size and image quality are not directly related, you could export a 40GB file in 
SD with all kinds of unnecessary data but still have a poor image quality, whereas the 
same file could be made in HD for 1GB and look far better.  It is a entirely a juggle 
between all of the above; for example a 23 minute programme (average for a 30 minute 
TV slot) at full resolution (AVCi100, iFrame, 1080i) is around 33GB, but this could easily be  
compressed for use on youtube, at around 750MB (H.264, GOP. 720i) and still look good.  !!
What the file will be used for will define your settings, for example to pass on a file to a 
VFX artist you would want to hand over the best image possible with no loss of colour 
information, and the same back again.  If you export them a file that is the closest to your 
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original rushes you should have all the information you need.  But if you send them a 
highly compressed version you’ll have poor results.  Same goes for online use, there’s no 
need uploading ProRes HQ to youtube, they don’t need all your colour information, only 
whats necessary for the file to look good.  !!
! RGB vs CMYK!
This doesn’t come into video ever unless you want to print a frame from screen.  
Essentially RGB (Red, Green, Blue) is a colour space designed around light being added, 
black is 0% (no light) and white is 100% (fully lit).  CMYK (Cyan, Magenta, Yellow and Key 
a.k.a black) is the opposite and is designed for printing, with white begin 0% (nothing 
added/blank slate) and black being 100% (everything mixed).  !!
In simple terms RGB is designed for when adding light, such as an LCD screen, and 
CMYK is for when you are removing light, such as adding black (or ‘key’), for instance 
adding key to cyan, to make it dark blue.  !!
! CCD  vs CMOS Sensors!
These are similar to the Global Shutter vs Rolling Shutter difference (below) but at sensor 
level instead of shutter level.  A CCD sensor captures an image as a whole and this leads 
to motion being a bit smoother when at slower shutter speeds, but as shutter in 
photography are typically faster than video it’s less of a problem.  A CMOS sensor instead, 
reads down the sensor (like a rolling shutter).  There are controversies with CCD sensors 
having a tendency to not hold onto highlights as well and overexpose more often but at 
this point these kind of issues aren’t really relevant.  !!
          Global Shutter vs Rolling Shutter - Good Resource: http://bit.ly/1koCAlc!
A global shutter is when the shutter exposes the image all at once (similar to a CCD 
sensor) and this is better for fast motion and any movement to the camera.  This is 
because when each frame is recorded in a split second (1/50th second for 25fps) then the 
image is a true image and records exactly what is being seen by the operator.  !!
A rolling shutter (commonly found in camera phones, HDSLRs etc) records the image in 
rows from top to bottom, and because there is a delay in this method, any motion can be 
misinterpreted, or even missed out.  The common visual representation of this is seen in 
‘whip-pans’ or fast movement; the sensor can’t keep up with the motion, and combine this 
with the delay in the image being captured, it means if you shoot a vertical line and whip-
pan on the image the object will appear to bend (like wobbling a pencil between your 
fingers).  !!
This is due to the image at the top of the sensor being recorded faster than at the bottom 
of the sensor, for example if the vertical line is is on the left of frame and you pan quickly to 
the left, moving the line to the right of frame, there will be a latency in the movement.  The 
top of the line will be read first then as the camera moves and the shutter works it’s way 
down, the line is in different places with each pass and therefore appears to bend - 
commonly known as the ‘jelly-effect’ or the ‘jello-effect’ as solid objects appear like they are 
wobbling.  !!
! 180 degree Shutter Speed Rule!
This term is derived from when shutters were a physical object.  When these were physical 
a circular disc was a space cut out of it at angles: 90 degrees, 180 degrees, 270 degrees 
etc.  The standard configuration was for the disc to be at 180 degrees (a semicircle) this 
was then spun in front of the sensor to match the frame rate (25rpm for 25fps, 30rpm for 
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30fps).  Essentially this means a shutter speed is recorded as double the frame rate 
(1/50th for 25fps, 1/60th for 30fps) and this rule still holds it’s own as it creates the best 
image in terms of smoothness and exposure, and also stuttering, and even potentially 
reducing flicker from light sources at a different hertz.  !!
In simple terms the faster your shutter speed (1/100th is 90 degrees) the darker the image, 
as the sensor is being exposed for less time, and the image will be sharper (as the sensor 
has less time to allow for motion).  Alternatively using a slower shutter speed (1/25th is 360 
degrees) the image will be brighter, as the sensor is exposed for longer, and the shot will 
be blurrier, as the image on screen has more time to move and all that is captured - up to a 
point.  !!
Something has to be shot for long enough for a sensor to recognise it, if you have a 10 
second exposure (photographs only) then if an object isn’t in frame the whole shot, they 
will probably ‘disappear’, it’s why very old photographs have no one in them (most of the 
time) as the plates they shot on had to be exposed for hours and unless something is 
there the whole time, it won’t be visible to the camera.  !!
! Picture Profiles / LUT / Log Modes!
These are a set of instructions for a camera, on how to interpret the data it is receiving and 
how to store it regarding the pictures ‘look’; this is similar between photo and video but still 
different in practice.  !!
When recording video you ideally want the ‘flattest’ image possible, meaning all the 
possible colours, shadows and highlights are recorded so you can manipulate the image 
later when colour correcting and grading.  This image typically looks very grey and muddy, 
and would seem counter productive to someone who doesn’t understand the process.  
This result is achieved in a variety of ways, and differs hugely on what equipment you are 
using.  For example one of the only ways to achieve this on a HDSLR, is to adjust the 
camera’s ‘picture profile’ and inside that, lower your contrast (which raises the black levels 
and lowers the highlights).  If you had raised your contrast it would push these levels in the 
opposite direction; and potentially be ‘clipped’ off.  Another way with a HDSLR is to install 
a third party ‘picture profile’ through the picture profile settings (such as ‘cinestyle’ from 
Technicolor, although this does tend to add more ‘noise’ to the image), which on top of the 
contrast being lowered, it should retain even more information again. !

The main reason for doing this on a HDSLR is because of the recording codec, 
H264, which will trash any information it doesn’t deem worthy of keeping, by raising 
the black levels and lowering the highlights you are retaining more information to 
work with later; the files will be slightly larger but this is only a good thing.  !!

In recent years with the development of digital cinema and colour being more widely 
understood and implemented, companies such as Canon, Sony, Arri and Blackmagic have 
developed their own ‘Log modes’ that make sure the absolute maximum of information is 
recorded, to allow for choices in grade later.  Sony’s ’S-Log’ holds around 12 stops of 
dynamic range meaning you can pull back, up to 6 stops of exposure, detail and colour 
information in either direction; Canon Log-C acts like this also.  !!
A ‘Look up Table’ (a.k.a LUT) is very similar to Sony’s S-Log and Canon’s Log-C, and is a 
file that tells the camera (or recording device) how to record an image, but these are 
customisable.  You could dial in that you want: more contrast, less contrast, sharpness, 
brightness, green, red, blue, yellow, pink, etc etc.  These are built in a computer 
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programme, such as Arri’s LUT ‘Generator’ and sometimes in-camera (Canon’s XF305 has 
extensive picture profile settings that are downloadable from an SD Card).  !!
A LUT is generally not used to colour an image permanently, in a particular style (other 
than flat) and are more often used to show a ‘temporary grade’ when on set.  You would 
apply this in camera when lighting a scene, so you can light to match the mood and what 
the director wants - it’s almost impossible to light when using a flat image as you have no 
depth to the image.  So in practice the LUT would be temporarily applied to the camera, 
then when you start recording you would change back to your ‘Log mode’ for recording so 
you have the best image possible, but with the full intention of applying a grade similar to 
your LUT when in the grading stage.  !!
In comparison with a HDSLR, a good way to shoot is to have a picture profile set up as 
your ‘recording’ style then another with settings dialled in as your ‘LUT’ then treat it the 
same way as a professional setup; using a coloured picture profile to light and frame your 
scene, and before you press record, swap back to the flat profile to get the best image.  
The Arri Alexa has a button that swaps between your Log mode and a LUT of your choice, 
either a custom made one, or the standard one called ‘REC709’.  !!
! Editing!
Editing is a very complex process and can be divided into two very different disciplines - a 
technical level and a story creation level. Some editors aren’t on intimate terms with the 
technical side of the process (computer spec, details of software, troubleshooting etc) but 
are able to create excellent productions from what comes into the cutting room. Others are 
equally at home with both the technical and creative side of these processes and with 
technical demands increasing this is becoming more the industry expectation.!!
On a larger scale production it is normally a Digital Imaging Technician (DIT) or data 
wrangler who handles the file management on set; with the 1st Assistant Editor then be 
handling the data and technical aspects of a project.  However on a low budget project it is 
frequently the same person who does the importing of footage etc and the actual creative 
editing.  Aspects such as drive speed, general computer specification, codec knowledge 
and file management are all very important and if not properly utilised can lead to data 
loss, corrupt files, stuttering playback, long render times and several other issues.  !!
Drive speed is absolutely crucial when editing, you require drives that are fast and can 
keep up with the speed of your footage, always ideally faster than the data rate of your 
footage to prevent stuttering playback, for example if you’re footage is 35Mb/s then your 
drives need transfer rates of 35Mb/s at the absolute minimum, and that’s only if that is the 
only thing running from the drive, if you’re working off your boot drive (which you shouldn’t 
do) then you require more speed as other processes are using that bandwidth also.  !!
Often a Firewire 800 drive will give you the bandwidth you need for: HDSLR footage, an 
offline cut using proxy media (such as Avid DNxHD36), iPhone footage or any camera 
recording below 50Mb/s (such as the Sony EX1/EX3, Canon XF300/XF305, Canon C100/
C300 etc etc.  For more intensive cameras you need a faster transfer rate, such as USB 
3.0, eSATA, PCIe and currently Thunderbolt 2 is the fastest at up to 20Gb/s.  !!
On top of transfer speed the revolutions per minute (rpm) is also very important, if your 
hard drives are Hard Disk Drives and not Solid State Drives.  A standard desktop hard 
drive spins at 72000rpm (and is the recommended minimum for video editing) and a laptop 
hard drive typically spins at 5400rpm.  The reason hard drives in laptops spin slower is to 
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extend battery life, to create less heat and because laptops are always underpowered in 
comparison to a desktop, in every way.  A 5400rpm drive just isn’t fast enough for video 
media to be read at the speed it needs to be, and you will often have dropped frames 
during playback, the software you use stalling (to allow the hard drive to catch up) and 
ultimately can lead to a broken hard drive as it is being worked too hard, and burns itself 
out.  For safety, check the speed of a hard drive in a computer before buying one for 
editing, even the current Macbook Pro 13” (only one still with a spinning disc) has a 
54000rpm drive and you need to install one personally; ditto for the base model iMacs 
which have slow drives but you can’t change these yourselves.  !!
Another great way to ensure your playback and editing experience will be comfortable and 
stable is to have the correct form of media.  Take for example a video taken from a HDSLR 
camera, these record a H.264 file wrapped in .mp4 or .mov and have a variable bit rate in 
a long-GOP format.  When you ingest this into an editing software and play the media, 
your computer has to find the closest key frame in the GOP sequence and then work out 
where your play head is and then carry on playing.  This is very intensive for a computer to 
do as there is lots of maths involved, and you basically want your computer to do as little 
work as possible.  To ensure this, transcode the media to a codec designed for editing 
such as ProRes or DNxHD.  These codecs will create a larger file (seems counter-
productive) but will have individual frames to read now, so your computer has less work to 
do; therefore a better editing experience.  !!
If you commit to these two guidelines for editing, then your computer doesn’t need to be a 
top end model, even a low level laptop will edit footage.  The CPU (Central Processing 
Unit) traditionally took the brunt of the work but in recent years GPUs (Graphics 
Processing unit) have seen big steps forward in being allowed to step in and do the work, 
as GPUs have more power.  This is implemented with software such as Nvidia’s CUDA 
technology and also the OpenGL technology.  !!
Having a good amount of RAM is also important as it allows multiple programs to be open 
while your computer also has an amount to run it’s own algorithms.  The recommended 
amount is a round number of GB’s per computer core, for example a 4 core machine 
should have minimum 4GB of memory to run (1GB per core) but ideally multiple GBs per 
core is better, such as 8GB (2GB per core) or 16GB (4GB per core) as you need to give a 
good percentage of the RAM to the computer itself.  !!
I shall use my current setup as an example to explain; a Mid 2010 iMac and Adobe CS5.5.  
This iMac has a dual core Intel i3 processor which has hyper-threading, allowing each core 
to run two threads of data (2 real cores and 2 virtual cores, 4 cores total) and I have 16GB 
of RAM, equally 4GB of RAM per core.  I only give my Adobe CS suite 8GB of RAM, 
allowing the rest of my machine to still run when Premiere is very busy and my CPUs are 
maxed out, however, if I allow Premiere Pro to use 12GB, my computer becomes unusable 
and Premiere actually runs slower.  The reason being the computer is giving so much 
power to Premiere that the rest of it hasn’t got enough clock cycles to run and the entire 
machine grinds to a halt; so it’s a balancing game.  !!

As a side note, Premiere Pro, Final Cut Pro X and Avid can potentially use all the 
RAM you have as they are 64bit programs, whereas Final Cut Pro 7 is limited to 
3GB of RAM as it is a 32bit program, with 0.5GB going towards the general running 
of the program and 2.5GB of it being used to run your media.  !!!
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!
! SSD’s (Solid State Drives)!
The fastest form of hard drive is the ever more popular ‘Solid State Drives’ that are created 
with flash media (similar to a memory stick) and runs very quickly as there are no moving 
parts, allowing storage to be accessed instantly instead of a physical needle trying to find 
a file on a spinning disc.  These drives have been known to reach speeds of up to 500MB/
s (that is megabytes, not megabits like normal) and the new Mac Pro has seen speeds of 
up to 800-900MB/s.  ! !!

General Technical Information!
- There are 8 bits in 1 byte.  1024 bytes in a kilobyte, 1024 kilobytes in a megabyte, 1024 

megabytes in a gigabyte, 1024 gigabytes in a terabyte, 1024 terabytes in a petabyte etc.  !
- Transfer rates are in Megabits (Mb), for example USB 2.0 holds transfer rates of up to 

480Mbps, a HDSLR records on average between 15 and 45 Mb/s.  !
- File sizes are in Megabytes (MB), for example a DVD holds 4.7GB.  !
- All processes run at the speed of your lowest common denominator.  For example if you 

have a high spec machine but are running files from USB2.0 drives, you will be harshly 
cutting down your speed possibilities.  !

- A USB 2.0 connection should never be used for video editing, it works in ‘packets’ and 
isn’t a ‘stream’ of information and works very slowly and is therefore unreliable for the 
kind of brute force required.  Ideally you need a transfer protocol that involves a constant 
‘stream’ of data, which is practically any other port: USB 3.0, Thunderbolt, Firewire 
400/800, eSATA, SATA and PCIe.  !

- HDDs (Hard Disk Drives) need to be spun up every few months, an idle HDD can lose 
data, or in the worst case scenario, be totally corrupt/blank if not used in just 18 months.  !

- A HDD’s life span is only around 10 years, any hard drive you rely on that is over five 
years of age should be watched closely and potentiality replaced, just incase.  !

- Try to keep two or even three copies of media, with preferably one ‘off-site’ incase of 
theft, fire, natural disaster etc.  !

- A file copy through Mac OSX’s ‘Finder’ or Windows’ ‘Windows Explorer’ is not a verified 
copy and can have errors or failures, although uncommon.  To make a verified copy you 
should use an application such as Shotput Pro which utilise an MD5 checksum to verify a 
files copy is correct.  
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