Analog Vs. Digital

[image: image1.emf]The downside to digital is that it is less tangible than analog in general, meaning that you can hold a real of tape and move it around with you.  Sure you can hold a hard drive and carry it around with you but you don’t have the freedom to move to a particular place on a disc if your file allocation table
 gets messed up with out going through data recovery an other time consuming processes.  With  analog tape one of our concern is to find a player with the right heads on to play our tape.  



It is a liner process and it is easy to identify portions of tape where everything is located so we can splice, scrub or just plane know where the portion of audio we are looking for is located.


Analog also has the benefit of being time tested although you still have to be careful of which tape you are using because not every formula has that as its case.  For example BASF had a bunch of tapes they had sent out with a new mix of chemicals to attach the iron particles to the Mylar, which was found out to be a bad combinations when people tried playing back these tapes 10 years later.


For the most part we know that professional tape has generally speaking at least a two decade shelf life if stored properly and can be baked to restore.  Problems with hard drives are since these things are used so commonly by the public they are cheep and easy to produce in mass quantities and return a profit so therefore it is financially sound to come up with another type of drive with different ways of communicating with the computer.  For example we have many different spin speeds in drives which as you would imagine affect the data throughput meaning the faster the revolutions per minute the more through put you have.  The catch is there are all sort of ways these drives have communicated with personal computer over the years.  The acronym IDE alone suggests this, integrated drive electronics.  Meaning that the controller chip was not always located on the drive itself and at some point along the line it became “integrated” with the hard drive. The controller chip use to be located on the motherboard of the computer, to speed things up and assure proper communication between the drive and the computer and to have more integration and universality among drives and computers this chip was moved to the hard drive itself.  
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It is hard to tell the direction and to prophesy the backwards compatibility of hard drives in the future but one thing is for sure things will definitely change.  For better or for worse or rather both, since things get faster and cheaper in the computer industry but using yesterdays technology in general is fine for several years but slowly is phased out completely as time marches on which is the killer in assuring that our information is readable a couple decades from now.

Opening old Microsoft Word documents is no longer possible in current versions of Microsoft Word. The same goes for Digidesign’s Pro Tools try opening an Old Sound Designer file in Pro Tools 6 or a Pro Tools 1, 2 and 3 file, these things get phased out.   The other problem is opening an old file that is readable by a newer software system and then trying to open it up with the older program again once saved in the newer, in many cases it can’t be done, this is why AES and other standard originations have been working fervently to combat this horrendous problem.


We also have a problem that has gotten better, meaning less of a problem, and that has been addressed at countless AES conventions and that is the problem of pit rot and hard drive spin ups.  This was sort of alluded to early in this paper by mentioning the benefit of analog being that one could separate the machine from the medium itself.  Hard drives have mechanical arms with a laser that reads the data at very fast rates, noted on specks as seek times & sustained transfer rate.  Seek time is how fast does it take for the drive to find the info it needs and feed it back to you.  In compact discs these seek times are relatively slow compared to any hard drive on the market today.  Hence the reason why most audio applications don’t even try reading off CD’s; DVD players in general have a much faster seek time although not always the case.   These seek times are magnitudes faster than any analog tape machine, but recall I am still talking about the downside to digital audio when compared to analog.  These fast moving parts sometimes accidentally brush the against the spinning drive and damage sectors of the hard disc making the drive unreadable in parts and sometimes even damaging the head of the optical reader itself.


Spin up is another concern often talked about in these AES meetings, as drives that have sat for a long while have been known to not spin up to speed or even spin up at all.  So a concern has been to take backed up drives and put them in your computer and run them for a while, every so often, to keep them from going dead on you.  This issue has become less and less of a concern over the years as many of these problems have been addressed by manufactures and fixed
.


Something that has not been fixed and only time will tell is pit rot on these drives, tape is susceptible to degrading and will over time, even to a greater degree than that of a hard disc, just by how the medium is contained itself.  For example tape it is not practical to store your tape off the real in open air, so the tape doesn’t come in contact with another portion of the tape and then store it in a temperature regulated environment so therefore the tape is spooled and compacted on top of itself leaving itself prone to print through and over all more ware and tear than a hard disc.  The thing that combats this however is the fact that tape can be restored to a certain degree through baking before you just take and old tape and rip it off the reel at 30ips.   The bigger factor is however that tape is analog, which has come to mean in our day continuous as opposed to a discrete set of ones and zeros that has to be reinterpreted as a continuous waveform.


To be more specific, if you have a few bad spots on your tape where certain frequencies didn’t come through or weren’t played quite like the original that is of course [image: image4.jpg]


no good but it is not as devastating as a hard disc that didn’t quite catch all the data because it missed reading some of the on off info that was needed to tell what this data really was.  As a result you get either data that is way off the mark or completely unreadable all together because the header information
 was damaged. 

To combat these known problems with digital audio most formats have an error correction scheme built into them so they can still play back the data correctly if there are scratches and drop outs on the medium.  In fact most discs burned on your computer will have several errors after burning and this is why programs such as Steinberg’s Wavelab, Digidesign's Masterlist CD
, Bias Peak and Roxio Jam among many, many others.  These errors are accumulated for several reasons on being how fast one chooses to burn.  The nice thing to know though is that it is recoverable.   Digital audio has so many arguments in it’s camp that there is no way to cover them all with any bit of detail, so I will list several of them here.  One need only go to any audio forum and type in the name of two different audio workstations to see the pages that this subject brings up even amongst digital and we are only talking about the differences between analog and digital.

[image: image5.png]7121p8
Re




The high-output analog tapes run at 30 i.p.s. provided dynamic range equivalent to Dolby A at 15 i.p.s., but low-end suffers a bit at 30.  There are so many variables when even just comparing analog that it is hard to be specific and really it is generalities that are the main things to be pointed out.  Even arguments that get into details still have to be taken in a general context.   For example demagnetizing a tape head can play a major roll in the outcome of your audio if demaging is sorely needed.  The speed at which we run our tape also has an affect, track width, as well as head adjustment zenith, azimuth etc.  Compared to 2-inch 16-track, 24-track machines running at 30 ips have difficulty with frequencies less than 60 Hz
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AM and FM radio is also considered analog and so is a Manley “Analog” compress as oppose to a Behringer “Analog”.
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Well with all that being pointed out I will focus on what most digital audio has as an advantage over analog and that is of much less regeneration loss if any when things are transferred properly between systems.  Editing digital audio on a computer is magnitudes faster than scrubbing and rocking the reels to find where you want to make your edit and then making a physical splice. [image: image8.png]Figure 20 - Effect of Increased Resolution and Sampling Rates

[

/

Increased Resolution

ill

Increased Resolution and Sampling Rate






With almost all digital audio formats even that of tape based digital audio such as ADAT’s, DA-88’s, etc you can take a portion of one track and move it to another portion of a track rather than having to arm a track on another machine.  When splicing all this is done across all the tracks.   Digital audio also has the advantage of once recorded or even while recording at the sacrifice of more latency in most cases, having look ahead limiters and being able to compress the signal in fractions of what an analog piece of gear can do.

Things such as sound replacer, beat editors, splicing and time stretching, Auto Tune in graphical form are all things that can only be done on audio that you can go back on and see the wave form and process the data.

Tape has a bump in the frequency when audio signals are mixed together as does digital when it is mixed together acoustically and even more so when summed electrically and can be seen in the following example.
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PCM
 as opposed to DSD
 are two different animals, however both are digital and could be in the digital arguments.  DSD at first was not editable and some even went as far as to say it was more analog than digital in format because 1’s were up in frequency and 0’s are down’s rather than a set of numbers representing discrete steps.

[image: image10.jpg]Tape track

Impulse due to
first transition
alone

Impulse due to
second transition
alone

Output of head




Conventional multibit

PCM requires

decimation filters on

the record side plus

interpolation filters on

the playback side.
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Direct Stream Digital

eliminates the filters

and records the original

1-bit signal directly.

This article was written by Adam Olson in November, 2005.  For more information about Adam please visit www.studioprime.com 
� The index of where all your fragmented or non fragmented files are


� The info that is generally at the beginning of a file that tells the OS/Application what to do with the file.


� No longer being made and was dropped at Mac OS9


� The R.B. Annis Han-D-Mag has a curved tip for hard-to-reach places


� Pulse Code Modulation


� Direct Stream Digital





� � HYPERLINK "http://www.dvd-tipps-tricks.de/index.php?url=http%3A//www.dvd-tipps-tricks.de/main/info-grundlagen.php" ��http://www.dvd-tipps-tricks.de/index.php?url=http%3A//www.dvd-tipps-tricks.de/main/info-grundlagen.php�


� See Rich Sanders for details.


� Image obtained from � HYPERLINK "http://techreport.com/reviews/2005q3/deskstar-7k500/index.x?pg=1" ��http://techreport.com/reviews/2005q3/deskstar-7k500/index.x?pg=1� 


� AES 2004 “Backing up and long term storage”


� � HYPERLINK "http://www.teamcombooks.com/mp3handbook/11.htm" ��http://www.teamcombooks.com/mp3handbook/11.htm� 


� � HYPERLINK "http://www.digitalprosound.com/Htm/TechStuff/2000/Aug/AnalogTape2.htm" ��http://www.digitalprosound.com/Htm/TechStuff/2000/Aug/AnalogTape2.htm� 


� � HYPERLINK "http://www.dvd-tipps-tricks.de/index.php?url=http%3A//www.dvd-tipps-tricks.de/main/info-grundlagen.php" ��http://www.dvd-tipps-tricks.de/index.php?url=http%3A//www.dvd-tipps-tricks.de/main/info-grundlagen.php� 


� Watkinson, John “An Introduction to Digital Audio” plug-in. 149 ISBN 0 240 51378 9 


� DSD White Paper can be found at � HYPERLINK "http://www.superaudiocenter.com" ��www.superaudiocenter.com� 
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