
Half	a	second	of	Digital	Audio—Two	tracks	of	a	stereo	recording.

When	CD	quality	audio	is	recorded,
amplitude	values	are	sampled	44,100	times	per	second.



A
Megabyte
1	MB

A	Million	Bytes

enough	space
to	store

a medium	resolution
photo

If	we	zoom	in	on	the	tower	on	the	peak



The	image	pixels	
become	visible.	

Each	pixel	in	the	
image	is	
recorded	by	
three	numbers:	
the	red,	green	
and	blue	
brightness	
values.



A
Gigagabyte

1	GB
A	Thousand	MB
A	Billion	Bytes

Enough	space
to	store	the	text	of
around	1000	books



A
Gigagabyte

1	GB
A	Thousand	MB
A	Billion	Bytes

Enough	space
to	store

10	to	40	Audio	CDs1

1 The	amount	of	space	required	depends	upon	the	selected	bit-rate.	Higher	quality	
sound	uses	higher	bit-rates	and	occupies	a	larger	amount	of	space.



A
Gigagabyte

1	GB
A	Thousand	MB
A	Billion	Bytes

Enough	space
to	store

hundreds	of
high	resolution	photos



iPad	storage	capacities
range	from

16	GB	to 256	GB



USB	Memory	stick
storage	capacities

range	from
8	GB	to 256	GB

When	purchasing,	look	out	for
U3B	3.0	devices.

U3B	3.0	 transfer	speeds	are	10	times	faster.
That	becomes	important	
when	you	start	to	move

Gigabytes	of	data.



Portable	hard	disk
storage	capacities

range	from
500	GB	to	4	TB

A	Terabyte	is	1000	Gigabytes
Enough	space	to	hold	an	enormous
collection	of	music,	books,	and	photos.

Again,	when	purchasing,	look	out	for	USB	3.0	devices.



Transistor	counts	will	continue	to
double	at	two-year	intervals

for	the	next	twenty	to	forty	years...

?
…and	
perhaps
for	

the	next
600	years.

The	first	iPad
was	released	in	2010.

The	first	models
are	now	obsolete,

for	their	chipsets	lack	the	
input/output	features,	the	

RAM	and	the	processor	speed	
required	to	handle	the	latest	

operating	systems.

Graph	of	CPU	Transistor	Count	Against	Time



The	iPad	Pro,	released	in	Nov	2015,	has	up	to	256	GB	of	storage	memory,	
a	2.24	GHz	64-bit	Dual	Core	A9X	processor	and	4	GB	of	RAM.



Digital	technology	development	began	in	our	life-times
and	is	proceeding	far	more	rapidly.

It	took	railway	technology	over	200	years	to	develop	bullet	trains.



Newer	digital	devices	are	much	more	capable	than	older	devices.	In	
the	case	of	iPads,	for	example:
• The	more	memory	an	iPad	has,	the	more	audio	tracks,	books	and	

photos	it	can	store.
Memory	capacity	is	specified	in	Megabytes,	Gigabytes	and
Terabytes	(Millions,	Billions	and	Trillions	of	Bytes).

• The	faster	an	iPad’s	clock	can	tick	and	the	more	processor	cores	it	
has,	the	more	responsive	it	becomes—the	quicker	it	can	respond	
to	screen	gestures,	start	applications,	display	data and	move	data	
to	and	from	memory	and	to	and	from	the	input/output	(I/O)	
ports,	etc…
Clockspeeds are	specified	in	MegaHertz and	GigaHertz (Millions	
and	Billions	of	cycles	per	second).



That’s	enough	about
the	binary	nature	of

digital	audio,	books	and	photos,
the	memory	space	they	occupy

and	processor	speeds.

Its	time	to	move	some	data
into	an	iPad.

Let’s	start	with	Music.


