Forward thinking
Going 64 bits
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nat has changed?
nat does the change mean to user?
nat does the change mean to developer?
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nat may also change in future?




When has it changed?

A September 10, 2013: Apple Special Event

I Apple introduces iPhone 5S with new A7 chip - first 64bit
processor to ship in customer smartphone or tablet

A October 22, 2013: Apple Special Event

I Apple introduces iPad Air and iPad Mini with Retina
Display, both with A7 chip on-board

A Standard for new devices?
I iPhone 5CS with A7? )

ggM bil
group & Trends

Conference



What does Apple say?

AUp to 2x faster CPU

AUp to 2x faster GPU
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What do the critics say?

Marketing
Gimmick

Hype No need for it




What did benchmarks say?
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NAME HIGHER IS BETTER

APPLE IPHONE 55

SONY XPERIA Z1

GOOGLE NEXUS 5

LG G2

SAMSUNG GALAXY 54
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What is the truth?
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What is under the hood of A7?

32bit ARM -> ARM64: LOTOSOEE 369014¥

Integer reqisters: 16 (13) -> 32 (28)
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Floating point registers: L
32 * 64bit registers -> 32 * 128bit regsiters

New instruction set: removed conditional execution:;
double precision IEEE754 compliance; AES, SHA-1, SHA-256
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What does it affect?

In terms of access speed: register < cache < RAM

+ more registers -> less memory accesses -> better
performance

+ faster arithmetics on 64-bit integers

+ bigger memory address space (e.g. memory
mapped files)

— bigger pointers -> bigger memory footprint

— additional architecture -> bigger binaries (not
possible to build only 64-bit iOS apps at the moment)
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What are other Apple tricks?

Tagged pointers:

I0S (currently) uses only 33 bits for addressing — values
like NSNumber can be stored within a pointer!

Repurposed isa pointer
On iOS for ARM64, the Isa field of Objective-C objects
is no longer a pointer.
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What are other Apple tricks?

Repurposed isa pointer
On iOS for ARM64, the i1sa field of Objective-C objects

is no longer a pointer.

64 bits = 30 bits: class pointer

1 bit: object has / had associated reference
1 bit: object has / had weak reference

1 bit: object has C++ or ARC destructor

19 bits: object retain count above 1

12 bits: other purposes (flags, magic)
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What are the results of the isa-trick?

A Faster object creation / deallocation
A Changing retain count is MUCH faster

locking, looking up and changing global retain count table
VS
atomic increment of correct portion of isa field (simplified)

U especially important when working with ARC'!
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What ARM64 (probably) helped with?

Touch ID




What ARM64 (probably) helped with?

Slow motion




