Executable Bloat

- Howi it happens and how we can fightit
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Background

® Why is ELF/EXE size a problem!

® Executable code takes up memory

® Consoles have precious little RAM
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Software Bloat

Software bloat is a term used to describe the
tendency of newer computer programs to have a
larger installation footprint, or have many

unnecessary features that are not used by end
users, or just generally use more system resources

than necessary, while offering little or no benefit
to its users.

® Wikipedia has this definition (emphasis mine)

® VVe are wasting memory we could be using
to make better games
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C++ Bloat

® | et’s look at a few typical C++ techniques

® Some are even enforced in coding
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Interface Class Hiding

® Hiding single class Foo
behind interface IFoo

® |ntent is to avoid
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Interface Class Hiding

4

virtual void b();
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Interface Class Hiding

® Additional overhead
® Every call site needs vcall adjustment

® ctor/dtor needs vptr adjustment
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Excessive Inlining

® T[ypically associated with templates

® Jemplates are almost always inline
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Excessive Inlining

bool eastl string find(eastl::string& str) {

return str.find("foo") != eastl::string::npos;
}
bool c string find(const char* str) {

return strstr(str, "foo") != 0;
}

® Compare two string searches

® c string find version - 56 bytes (SNC)
® castl string find - 504 bytes (SNC)

® These bytes add zero value = bloat
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Excessive Inlining

® Many other common inlining culprits
® operator+= string concatenation

e Call by value w/ inline ctor
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Static Initialization

static const eastl::string strings[] = { "foo0", "fool" };
static const Vec3 vecs[] = { { 0.2, 0.3, 0.5}, { ... } };

® Extreme hidden costs for constructors
® (Generates initializer function

® Have seen arrays of this kind generate over 20
kb of initializer code in the wild (SNC)

® Array of 10 eastl::strings - 1292 bytes
® Array of 10 vec3 - 368 bytes
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Static Initialization

{ "foo0", "fool", ... };
{ {0.2, 0.3, 0.5}, ... };

static const char* strings|]
static const float vecs[][3]

® |ust don’t do it - prefer POD types
® Make sure data ends up in .rodata segment
® Adjust code using array accordingly

® Alternatively make data load with level

® No space overhead when not used
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operator<<

® A special case of excessive inlining
® Creeps up in formatted I/O
® Assert macros
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Sorting

® STL sort is a bloat generator

® Specialized for each type - faster
compares..
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Sorting

® Prefer gsort() for small/medium datasets

® Adds callback overhead on PPU..

32-64 elements
H".‘;"‘L '.—" - . e . O . ~h .'—- N A b * — N » - B 3 - - § N 'i - ¥ 'J'-’:._.:. o ) ‘ { #
i R el s e etk i S e o SR S SR e LR

’ e % 35 ) -r.' .

Thursday, February 24, 2011



Part 2:
VVhat you can do
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Accept the Domain

® Console coding is a very specific problem space

® Think and verify before you apply general
desktop C++ advice or patterns

® Bloat is caused by humans, not compilers

- ® Example: "Virtual functions are essentially free®
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Day to day

® Think about full impact of your changes

® _text size impact
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Avoid “reuse’’ bloat

® YAGNI - “You ain’t gonna need it”

® Just write simple code that can be extended if
needed

® We typically never extend systems without
altering their interfaces anyway
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Avoid repetition

® (Can often move repeated code to data

® Higher information density but same end result

RegisterFunc("foo", func foo);
RegisterFunc("bar", func bar);
RegisterFunc("baz", func baz);

J 4 oo

static const struct {

const char *name; void (*func) (void);
} opdata[] = {

{ "foo", func foo },

{ "bar", func bar },

{ "baz", func baz },

/] ...
}i

for (int 1=0; i < sizeof array(opdata); ++1i)
RegisterFunc(opdata[i].name, opdata[i].func);
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Compiler Output

® [ ook at the generated code!
® That’s what you're checking in, not C++

® Don’t assume code is improved by the
compiler
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Assembly

® [earn enough assembly to read compiler
output

® Function calls (calling convention)

° Memory loads and stores.
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Guidelines

® Avoid string classes, concatenation

® Excessive inlining

® Avoid template containers for simple
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Guidelines

® Avoid complex types in function signatures
and interfaces

® Requires caller to jump through hoops

o Often bloats aII'c’aII Sited e o
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Guidelines

® Avoid inheritance, interfaces and virtual
functions

® Hidden costs are subtle
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Guidelines

® Avoid operator<< streaming
® Prefer printf() style APIs

® FEasy to make your own formatter for often-

used types
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Summary

® Make sure the code/data you're adding is
reasonably sized for the problem it solves

® Use no more than necessary
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Questions!

-

~ Twitter: @deplinenocise
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