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Exam

What to Study
1. Slides
2. Literature on the website and in the slides:
e = Modern Microprocessors: a 90 minute guide, see lecture 2 slides or click here
i =  What Every Programmer Should Know About Memory (just the yellow bits)
s © = Gallery of Processor Cache Effects (link)
e R = (Game Programming Patterns - Data Locality
SI = Data-Oriented Design (Or Why You Might Be Shooting Yourself in the Foot With OOP)
St = The Neglected Art of Fixed Point Arithmetic
o) = (Cache-oblivious Algorithms and Data Structures (just the yellow bits)
urvive = Survivalrrcbasi = A Survey of General-Purpose Computation on Graphics Hardware
tdy T 3. 2016/2017/2018 exams
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You may bring a dictionary to the exam.
You may answer in Dutch, if you wish.

Example Questions You may not bring notes to the exam.
You may bring pizza to the exam.

CPUs and GPUs have fundamentally different core strategies for dealing with

latencies such as memory access time. What are these strategies?
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You may bring a dictionary to the exam.
You may answer in Dutch, if you wish.

Example Questions You may not bring notes to the exam.
You may bring pizza to the exam.

Why is the theoretical peak performance of a GPU typically much higher
than that of a CPU?
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Example Questions

What is DMA?

You may bring a dictionary to the exam.
You may answer in Dutch, if you wish.

You may not bring notes to the exam.
You may bring pizza to the exam.
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Example Questions

Explain the concept of streaming processing.

You may bring a dictionary to the exam.
You may answer in Dutch, if you wish.

You may not bring notes to the exam.
You may bring pizza to the exam.
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Example Questions

What or who is NUMA?

You may bring a dictionary to the exam.
You may answer in Dutch, if you wish.

You may not bring notes to the exam.
You may bring pizza to the exam.
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Example Questions

Explain what false sharing is.

You may bring a dictionary to the exam.
You may answer in Dutch, if you wish.

You may not bring notes to the exam.
You may bring pizza to the exam.
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Example Questions

How does a GPU handle conditional code?

You may bring a dictionary to the exam.
You may answer in Dutch, if you wish.

You may not bring notes to the exam.
You may bring pizza to the exam.
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Example Questions

Why does OpenCL have a native_sqrt as well as an sqrtf?

You may bring a dictionary to the exam.
You may answer in Dutch, if you wish.

You may not bring notes to the exam.
You may bring pizza to the exam.
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Example Questions

Do modern systems still use SRAM? Why / why not?

You may bring a dictionary to the exam.
You may answer in Dutch, if you wish.

You may not bring notes to the exam.
You may bring pizza to the exam.
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You may bring a dictionary to the exam.
You may answer in Dutch, if you wish.

Example Questions You may not bring notes to the exam.
You may bring pizza to the exam.

How many bits are needed for a 128KB 8-way set associative cache,

assuming a cache line size of 128 bytes?
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You may bring a dictionary to the exam.
You may answer in Dutch, if you wish.

Example Questions You may not bring notes to the exam.
You may bring pizza to the exam.

;" [s self-modifying code possible on a modern processor? Under what

at a = nt
at Tr = 1

e R = (0 conditions?

= * diffuse;
= true;

fl + refr)) 24 (¢

), N )
efl * E * diffuse
= true;

AAXDEPTH)

survive = SurvivalProbabil
estimation - doi

if;

~adiance = SampleLight( &rar
2.x + radiance.y + radiance.:

v = true;

at brdfPdf = EvaluateDiffuse( L

at3 factor = diffuse * INVPI;

at weight = Mis2( directPdf, brdfr
it cosThetaOut = dot( N, L );

E * ((weight * cosThetaOut) / dire

andom walk - done properly
rive)

3t3 brdf = SampleDiffuse( diffuse, N, r
irvive;

pdf;

1 = E * brdf * (dot( N, R ) / pdf);
-ion = true:*




Today’'s Agenda:

e = Grand Recap
g = Exam

- = Now What

f1 + refr)) && (dept

), N );
efl * E * diffuse;
= true;

\AXDEPTH)

survive = SurvivalProbabilit
estimation - doing it

if;

"adiance = SampleLight( &rand
2.x + radiance.y + radiance.z

v = true;

at brdfPdf = EvaluateDiffuse( L

at3 factor = diffuse * INVPI:

at weight = Mis2( directPdf, brdfpds
it cosThetaOut = dot( N, L );

E * ((weight * cosThetaOut) / directF

andom walk - done properly, clc
rive)

at3 brdf = SampleDiffuse( diffuse, N, ri
irvive;

pdf;

1 = E * brdf * (dot( N, R ) / pdf);

-ion = true:*




INFOMOV - Lecture 14 - “Digest & Recap” 32

Now What

-';—" ITTTTTY =
survive = SurvivalProbability| oo =
estimation - doing it props 1.
if;

-adiance = SampleLight( &rand, 1, -
2.x + radiance.y + radiance.z)

v = true;

ot brdfPdf = EvaluateDiffuse( L. I

at3 factor = diffuse * INVPI:

it weight = Mis2( directPdf, brdfPdf

3t cosThetaOut = dot( N, L );

E * ((weight * cosThetaOut) / directPds

andom walk - done properly, closel
rive)

3t3 brdf = SampleDiffuse( diffuse, N, r1, 2
rvive;

pdf;

1 = E * brdf * (dot( N, R ) / pdf);

-ion = true:*




INFOMOV - Lecture 14 - “Digest & Recap” 33

Now What

1t = nt
352t = 1
% N )3
)

at ‘a = nt E
it Tr = 1 - (RE
') R = (D

= * diffuse;
= true;

pdf;
1 = E * brdf * (dot( N, R ) / pdf);
-ion = true:*



INFOMOV - Lecture 14 - “Digest & Recap”

34

Now What

), N );
)

at a = nt -
at Tr =
r) R =

= * diffuse;
= true;

fl + refr)) && (

), N );
efl * E * diffus
= true;

\AXDEPTH)

survive = Surviva
estimation - doi
if;
~adiance = Sample|
=.x + radiance.y

at3 factor = diffd
it weight = Mis2(

3t cosThetaOut = de
E * ((weight * ¢

andom walk - done pmperiy, ticsely Fol Lo
rive) '

]

at3 brdf = SampleDiffuse( diffuse, N, r1, =
rvive;

pdf;

1 = E * brdf * (dot( N, R ) / pdf);

-ion = true:*



INFOMOV - Lecture 14 -

“Digest & Recap”

35

Now What

3 nth
% (dept

= = inside
1t = nt
352t = 1.67
), N );

)

it a = nt - nc, |
it Tr =1 - (RO
r) R = (D * nnt

= * diffuse;
= true;

fl + refr)) 8& (depth

0, N );
~efl * E * diffuse;
= true;

\AXDEPTH)

survive = SurvivalProbability o
estimation - doing it prop

if;

-adiance = SampleLight( &rand, 1, -
2.x + radiance.y + radiance.z)

v = true;

3t brdfPdf = EvaluateDiffuse( L. I

at3 factor = diffuse * INVPI:

it weight = Mis2( directPdf, brdfPdf |
it cosThetaOut = dot( N, L );

E * ((weight * cosThetaOut) / directPds

andom walk - done properly, closely |
rive)

3

3t3 brdf = SampleDiffuse( diffuse, N, r1, 2
rvive;

pdf;

1 = E * brdf * (dot( N, R ) / pdf);

-i0on = true:

COMPUTER PROGRAMMER

What my spouse thinks | do

What | think | do

What | actually do




= true;

2l + refr)) &2

), N )
efl * E * diffuse
= true;

{AXDEPTH)

survive = SurvivalProbabil
estimation - doi

if;

"adiance = SamplelLight(
2.x + radiance.y + radiance.:

v = true;

st brdfPdf = EvaluateDiffuse

at3 factor = diffuse * INVPI;

at weight = Mis2( directPdf, brdfr
3t cosThetaOut = dot( N, L ):

E * ((weight * cosThetaOut) / dire

o

andom walk - done properl
rive)

at3 brdf = SampleDiffuse( diffuse, N
irvive;

pdf;

1 = E * brdf * (dot( N, R ) / pdf);
-ion = true:*

/INFOMOV2019/




