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Assignment 3
What is this assignment about?
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In this assignment you will:
0 Get to know AltiVec

0 Use AltiVec instructions to speed up computation
0 Do performance comparison on Linux using perf

Submission Deadline: 04.11.2016

by any issues: power2016@hpi.de

SIMD & AltiVec

Sven Kohler,
29.09.2016
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SIMD & AltiVec

Sven Kohler,
29.09.2016
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1. SIMD & AltiVec
AltiVec is SIMD on POWER
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SIMD ::= Single Instruction Multiple Data
The same instruction is performed simultaneously on
multiple data points (data-level parallelism).

Many architectures provide SIMD instruction set extensions.

SIMD Instruction Pool

Intel: MMX, SSE, AVX ()
ARM: NEON
POWER: AltiVec (VMX), VSX

SIMD & AltiVec

Data Pool

Sven Kohler,
29.09.2016

Vector Unit

(

Charts
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1. SIMD & AltiVec
Flynn’s Taxonomy on Multiprocessors (1966)
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1. SIMD & AltiVec ﬂ I|;I|a§[§°
Scalar vs. SIMD Inefitut

How many instructions are needed to add four numbers from memory?

scalar 4 element SIMD
A+ [ =[]
o)+ (] =[]
[l - [=] - [E]
o)+ ] =[]

SIMD & AltiVec
.. .. Sven Kohler,
4 additions 1 addition 50.09.2016
8 loads 2 loads

Chart7
4 stores 1 store



1. SIMD & AltiVec II;IIalﬁo
Vector Registers on POWERS (1) Inetitut
32 vector registers containing 128 bits each.
0 127
vrO
vrl
vr3l
These are also used by several : SIMD & AltiVec
VSX  SHA2  AES ... 0DI0%6

Learning AltiVec allows you to make use of them. Chart 8



1. SIMD & AltiVec
Vector Registers on POWERS (2)

32 vector registers containing 128 bits each.

Depending on the instruction they are interpreted as

16

8
4
4
2
2
2

or

4,8, 16

(un)signed bytes

(un)signed shorts

(un)signed integers of 32bit
single precision floats
(un)signed long integers of 64bit
double precision floats

logic values
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SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart9



1. SIMD & AltiVec
AltiVec Instruction Reference

For all instructions, registers
and usage see

PowerlSA 2.07(B), chapter6 &7

Version 2.07 B

6.7.2 Vector Load Instructions

The aligned byte, halfword, word, or quadword in
storage addressed by EA is loaded into register VRT.

Progr ing Note
The Load Vector Element instructions load the
specified element into the same location in the
target register as the location into which it would
be loaded using the Load Vector instruction.

Load Vector Element Byte Indexed X-form

Ivebx VRT,RA,RB

31 VRT

6

RA
1

RB
16

2t

if RA=0thenb € 0
else b « (Ra)
EA € Db+ (RB)

eb € By

VRT ¢ undefined

if Big-Endian byte ordering then
VRTgxeb:gxeb+7 © HEM(EA,1)

else
VRT120- (8xeb) :127- (8xeb) < MEM(ER1]

Let the effective address (EA) be the sum
(RAJ0)+(RB).

Let eb be bits 60:63 of EA.

If Big-Endian byte ordering is used for the storage
access, the contents of the byte in storage at address
EA are placed into byte eb of register VRT. The
remaining bytes in register VRT are set to undefined
values.

Load Vector Element Halfword Indexed
X-form

Ivehx VRT,RA,RB

31 RB

6 16 31

VRT | RA
1

if RA =0 then b « 0

else b« (RA)
EA € (b + (RB)) & OXFFFF_FFFF_FFFF_FFFE
eb € By

VRT € undefined

if Big-Endian byte ordering then
VRTgeb: gxebs1s < MEM(ER,2)

else
VRT112- (8xeb) :127- (Bxeb) © MEMIER.2)

Let the effective address (EA) be the result of ANDing
OXFFFF_FFFF_FFFF_FFFE  with  the  sum
(RAJ0)+(RB).

Let eb be bits 60:63 of EA.

If Big-Endian byte ordering is used for the storage
access,
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SIMD & AltiVec

Sven Kohler,
29.09.2016
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#include <altivec.h>

gcc —-maltivec —-mabi=altivec
gCccC —mvsx

xlc -galtivec -garch=auto
SIMD & AltiVec

nterface -

Chart11
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2. C-Interface
Vector Data Types

The C-Interface introduces new keywords and data types:

vector unsigned char vector unsigned long
vector signed char l16x 1 byte vector signed long 2X8 byteS
vector bool char vector double

vector unsigned short

vector signed short 8x 2 byteS

vector bool short

vector pixel

vector unsigned int

t i d int
vector signed 1in 4x 4 bytes SIMD & AltiVec
vector bool 1int

Sven Kohler,
29.09.2016

vector float

. Ch
gcc -maltivec gcc —-mvsx e



2. C-Interface E Hasso
Vector Data Types Initialization, Loading and Storing Institut

vector int va = {1, 2, 3, 4};

int datal[] = {1, 2, 3, 4, 5, 6, 7, 8};

vector int vb = *x((vector 1int *)data);-

int output[4];

*((vector int *)output) = vaj = Can be very slow!
printf("vb = {%d, %d, %d, %d};\n", SIMD & AltiVec
Sven Kohler,
vb[0], vb[1], vb[2], vb[3]); 20002016

Chart 13



2. C-Interface IF->IIa§[§o

. ner
Aligned Addresses Institut
Historically memory addresses required be
boundaries for efficiency reasons. (Although POWERS has improved
unaligned load/store and modern compilers will support you.)
int data[] = {1, 2, 3, 4,
5, 6, 7, 8}; (compiler specific)
int *output = (16, NUM * sizeof(int));
vector 1int va = vec_ld(data, 0);

SIMD & AltiVec

vec_st(va, output, 0); Sven Kohler

29.09.2016

address+index (truncated to 16) Chart 14



I
2. C-Interface Hasso
.. Plattner
Vector Intrinsics Institut

Operations are available through a rich set! of overloaded functions
(intrinsics):

vector int va = {4, 3, 2, 1};
vector int vb = {1, 2, 3, 4};

vector 1int vc = vec_add(va, vb);

+
]

vector float vfa = {4, 3, 2, 1};

vector float vfb = {1, 2, 3, 4}; SIMD & AltiVec

vector float vfc = vec_add(vfa, vfb); Sven Kohler,
29.09.2016
Chart 15

thttps://gcc.gnu.org/onlinedocs/gcc-6.2.0/gcc/PowerPC-AltiVec_002fVSX-Built-in-Functions.html
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2. C-Interface
Vector Intrinsics: Lots of overloads

vector signed char vec_add (vector bool char, vector signed char);

vector signed char vec_add (vector signed char, vector bool char);

vector signed char vec_add (vector signed char, vector signed char);

vector unsigned char vec_add (vector bool char, vector unsigned char);
unsigned char vec_add (vector unsigned char, vector bool char);
unsigned char vec_add (vector unsigned char, vector unsigned char);
signed short vec_add (vector bool short, vector signed short);
signed short vec_add (vector signed short, vector bool short);

vector unsigne vector unsigned int, vector ; SIMD & AltiVec
vector unsigned int vec_add (vector unsigned int, vector unsigned int);

vector float vec_add (vector float, vector float); Sven Kéhler,
vector double vec_add (vector double, vector double); 29.09.2016

vector long long vec_add (vector long long, vector long long);

vector unsigned long long vec_add (vector unsigned long long, vector unsigned long long); Chart 16

ttps://gcc.gnu.org/onlinedocs/gcc-6.2.0/gcc/PowerPC-AltiVec_002fVSX-Built-in-Functions.html



2. C-Interface

Get Help: Programming Interface Manual
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Highly helpful resource:

0 Name of operation

0 Pseudocode description
0 Text description

0 Graphical description

o Type table and according
assembly instruction

http://www.nxp.com/files/32bit/doc/ref_manual/ALTIVECPIM.pdf

Generic and Specific AltiVec Operations

vec_add

Vector Add

vec_add

d = vec_add(a,b)
¢ Integer add:
n <= number of elements
do i=0 to n-1
d; < a; +b;
end

¢ Floating-point add:

do i=0 to 3
dj <= a; +gp by
end

Each element of a is added to the corresponding element of b. Each sum is placed in the
corresponding element of d.

For vector float argument types, if VSCR[NJ] = 1, every denormalized operand element
is truncated to a O of the same sign before the operation is carried out, and each
denormalized result element is truncated to a O of the same sign.

The valid combinations of argument types and the corresponding result types for
d = vec_add(a,b) are shown in Figure 4-12, Figure 4-13, Figure 4-14, and Figure 4-15.

Element—> 0 1 2 3 4 5 8 7 8 9 10 " 12 13 14 15
R A A A A I .
IR SIMD & AltiVec
Y YV YV YV YV YV YV VY YY ¥YY VY ¥V VY ¥Y ¥V VYV
IR A 2 A T A A A Sven Kohler,
[ L [T ] [ T T ] [ [T T[] 29.09.2016
d a b maps to
vector unsigned char vector unsigned char Chart 17
vector unsigned char vector unsigned char vector bool char
vector bool char vector unsigned char
vector signed char vector signed char dap
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2. C-Interface
Get Help: IBM Knowledge Center

800 IBM Knowledge Center - vec_add o

IBM has a online documentation

IBM Knowledge Center Search Content  Products

of an extended standard,

=) XLCforAX > XLCforAIX121.0 > XL CforAlX,Vi21 > Compiler Reference > © e
Compiler built-in functions > Vector built-in functions > vec_add

vec_add | version12.1.0 :

Purpose
Returns a vector containing the sums of each set of corresponding elements of the given vectors.

not fully implemented by GCC.

This function emulates the operation on long long vectors.
Syntax
d=vec_add(a, b)

Result and argument types
The following table describes the types of the returned value and the function arguments.

d a b

vector signed char

Vector signed char

Vector signed char

Vector unsigned char

Vector unsigned char

Vector unsigned char

Vector signed short

Veclor signed short

‘vector signed short

Veclor unsigned short

Vector unsigned short

vector unsigned short

vecior signed int

Vector signed int

vecior signed int

Vector unsigned int

Vector signed iong Iong

Vecior unsigned int.
vecior

ecior unsigned int.

Vector signed iong long

vecior

vecior unsigned long long

ector
Vecior float

Vector float

Vecior float

Vecior Gousie.

Result value

SIMD & AltiVec

Sven Kohler,

29.09.2016

The value of each element of the result is the sum of the corresponding elements of a and b. For integer vectors and
unsigned vectors, the arithmetic is modular.

Parent topic: Vector built-in functions

Chart 18

[ Provide feedback ] Contact Us




2. C-Interface Hasso
. . Plattner
Some Example Instructions Working on Elements Institut

vec_add(a, b) Add a and b element-wise
vec_sub(a, b) Subtract a and b element-wise
vec_mul(a, b) Multiply a and b element-wise (gcc: float only)

vec_madd(a, b, c) Multiply aand b element-wise and add elements of c

vec_min(a, b) Select element-wise the minimum of a and b

vec_re(a) Compute reciprocals of elements

vec_sqrt(a) Calculate square root of elements

vec_sr(a, b) Right-shift elements of vector a depending on SIMD & AltiVec

. . . Sven Kohler,
certain bitsinb 26.09.2016

Chart 19



2. C-Interface IF->IIa§[§o
Conversion of Floating Point Types Inetitut

vec_ctf(a, n) Divides the elements of integer vector a
by 2"and converts them into floating-point values.
vec_ctu(a, n) Multiplies the elements of floating-point vector a
by 2" and converts them into unsigned integers.

|dea behind this: of n digits.
For just plain conversion use n = 0.

SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 20



2. C-Interface
Type Casting

When you cast one vector type to another, the contents will be
reinterpreted like memory cells.

vector int va = {0x11l, 0x22, 0x33, 0x44};

vector short vb = (vector short)va;

Big-endian:  {0x00, Ox11l, 0x00, 0x22, 0x00, 0x33, 0x00, 0x44}
Little-endian: {0x11, 0x00, 0x22, 0x00, 0x33, Ox00, 0x44, Ox00}

(details later)

Hasso
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SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 21



2. C-Interface ﬂ Hasso
Vector Data Realignment and Permutation (1) Institut

Sometimes memory is not correctly ordered for a certain tasks.
Example: Squared absolute of 2D points (r=p,* +p?)

struct point2d[]; SIMD & AltiVec

Sven Kohler,
29.09.2016

in memory:

Chart 22

in registers:




2. C-Interface
Vector Data Realignment and Permutation (2)

res = vec_perm(a, b, pattern)
Bytewise rearrange two vectors according to provided pattern.

pattern denotes indices in assumed 32 byte array of concatenated a and b.

0 15 16 31

Hasso
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SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 23



2. C-Interface IF-’Ilaﬁo
Vector Data Realignment and Permutation (3) Inetitut

The permutation pattern is again endianness dependent!
Every elementis interpreted according to the byte-order currently set.

vector signed int a = {0x1234, Oxaabb,

BE:a=|o00| 00| 12|34 | 00| 00| AA | BB

LE:a=|34|12|00| 00 |BB|AA| 00|00 ~--- SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 24




2. C-Interface E Elastio
Vector Bit Selection (1) Inetitut

Sometimes two vectors should be combined, but their bytes not moved.

Example: Every even element of a vector should be rounded up, and
every odd one rounded down.

ceil(X,) 000...000 X, X,
floor(X,) 111...111 X, X,
ceil floor
ceil(X,) 000...000 X, X,
floor(Xs) 111...111 X, X,
vector float a = vec_ceil(X); SIMD & Altivec
Sven Kohler,

vector float b vec_floor (X);
vector unsigned int pattern = {0, Oxffffffff, 0, oxffffffff};
vector float res = (a, b, pattern); Chart 25

29.09.2016



|
2. C-Interface ﬂ Hasso
Vector Bit Selection (2) Institut

res = vec_sel(a, b, pattern)

Bit-wise pick contents from a or b, depending if corresponding bit
in patternisOorl.

a= A

pattern = [00000000111111110010101100001111
| |

SIMD & AltiVec
res =

Sven Kohler,
29.09.2016

res[bit i] = a[bit i] if patter[bit i] == 0 else b[bit i Chart 26




I ———————————————————————————————
2. C-Interface ﬂ Hasso
Conditional Programming (1) Institut

There are no branches for element computation in AltiVec.

Instead compute both variants and then use bit-wise select.

7 7

compute cond compute cond
true false .
calculation 1
calculation 1
SIMD & AltiVec
l Sven Kohler,
vec_se 29.09.2016

é Chart 27



I ———————————————————————————————
2. C-Interface ﬂ Ilsllaﬁo
Conditional Programming (2) Institut

Remember the vector types?

vector unsigned char

vinctnr e cnad A
o

vector bool char 16x false (= 0x0) or true (0xff)

vector unsigned short
; t
vector bool short 8x false (= 0x0) or true (Oxffff)

vector pixel

vector unsigned int

vector bool int 4x false (= 0x0) or true (Oxffffffff) SIMD & Altiviec
vector float g;z;ﬁzqﬁn

Chart 28



2. C-Interface Elaﬁo
- : attner
Conditional Programming (3) Institut
vector bool int res = vec_cmpgt(a, b);
11111...11111 2 0
00000...00000 -3 0
11111...11111 4 0
00000...00000 -2 0
vec_cmpgt > vec_and (a & b)  smpaativec
vec_cmpge >= (for gcc on floating pointonly) vec_or (a | b)) senkshler,
vec_cmpeq == vec_nand ~(a & b) 29092016
vec_cmple  <=(forgccon floating pointonly) vec_orc (a | ~b) chart2e
<

vec_cmplt



2. C-Interface
Conditional Programming (4)

vector signed int calc_abs(vector signed 1int a)

{

vector signed int vzero = {0, 0, 0, 0};
vector signed 1int neg_a = vec_sub(vzero, a);

vector bool int vpat = vec_cmpgt(vzero, a);

return vec_sel(a, neg_a, vpat);

Y U NO vec_abs(a)

Hasso
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SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 30



L

ning by example
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SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 31



3. Learning by example ﬂ |I;|Iast§o
Scale an Array by Factor (Scalar) Inefitut

void scale(float *input, int num, float scale)

{
int 1;
for (i = 0; i < num; i++) {
input[i] *= scale;

}

SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 32



3. Learning by example Hasso
Plattner
Scale an Array by Factor (Vector) Institut
void scale(float *input, int num, float scale)
{
int 1;
vector float vscale = {scale, scale, scale, scale};
for (i = 0; i < num; i += 4) {
vector float *current = ((vector float *)&input[i]);
xcurrent = vec_mul(vscale, *current);
}
+

<Do you see a problem?>

Sven Kohler,
29.09.2016

Chart 33



3. Learning by example
Scale an Array by Factor (Vector, Safe)

void scale(float *input, int num, float scale)

{
int 1;
vector float vscale = {scale, scale, scale, scale};
for (i = 0; i < num - 4; i += 4) {

Hasso
Plattner
Institut

vector float *current = ((vector float *)&input[i]);

xcurrent = vec_mul(vscale, *current);

}
for (; i < num; i++) {
input[1] = scale * dnput[i];

}

SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 34



3. Learning by example
Scale an Array by Factor (Vector, Safe, Alternative)

void scale(float *input, int num, float scale)

{
int 1;
vector float vscale = {scale, scale, scale, scale};
vector float *vinput = (vector float *)input;
for (i = 05 i < num / 435 i++) {
vinput[i] = vec_mul(vscale, vinput[i]);

}

for (i = (num / 4) % 4; 1 < num; i++) {
input[i] = scale * input[i];

}

Hasso
Plattner
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SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 35



3. Learning by example
Squared Absolute of Points (1)

struct point2d {
float x, vy;

s

void squared_2d_abs(struct point2d *input,
float *output, int num);

32 byte (256 bit)

in memory:

in registers:

Hasso
Plattner
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SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 36



3. Learning by example
Squared Absolute of Points (2) - Permute Bytes to Get X

Hasso
Plattner
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va
0 4 12
patx
0 1 2 3 8 9 10 11 16 17 18 19 24 25 26 27
vx = vec_perm(va, vb, patx);
XO—O X0—1 X0—2 X0—3 X1—0 Xl—l Xl—2 X1—3 X2—0 X2—l X2—2 X2—3 X3—0 X3—1 X3—2 X3—3

20

X2—3

SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 37



3. Learning by example
Squared Absolute of Points (2) - Permute Bytes to Get Y

Hasso
Plattner
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Va

vy = vec_perm(va, vb, paty); SIMD & AltiVec
Sven Kohler,
29.09.2016

Chart 38



3. Learning by example
Squared Absolute of Points (4) - Patternsin C

Hasso
Plattner
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vector unsigned char patx {0x00, 0Ox01,
Ox08, 0Ox09,
0x10, Ox11,

0x18, 0x19,

vector unsigned char paty {0x04, 0Ox05,
Ox0c, 0x0d,
Ox14, 0Ox15,

Oxlc, 0Ox1d,

0x02,
Ox0a,
Ox12,
Ox1la,

Ox06,
Ox0e,
0Ox16,
Ox1le,

0x03,
0x0b,
Ox13,
Ox1b};

Ox07,
Ox0f,
Ox17,
Ox1f};

<Any endianness issues here?>

Rule of thumb: No element size or platform change
=>No endianness issues!

Sven Kohler,
29.09.2016

Chart 39



3. Learning by example IF->IIa§[§o
Squared Absolute of Points (5) - The Loop Institut

int 1;
vector float *vinput = (vector float *)input;
vector float *voutput = (vector float *)output;

for (i = 0; i < num / 4; i++) {
vector float va vinput[2 * 1i];
vector float vb = vinput[2 * i + 1];

vector float vx = vec_perm(va, vb, patx);
vector float vy = vec_perm(va, vb, paty);

voutput[i] = vec_add(vec_mul(vx, vx), vec_mul(vy, vy));
} SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 40



3. Learning by example
Squared Absolute of Points (6) - What Was Left

[/* .. x/

for (i =4 x (num / 4); i < num; i++) {
output[i] = input[i].x * dinput[i].x
+ dnput[i].y * dnput[i].y;

Hasso
Plattner
Institut

SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 41
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SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 42



4. Assignment
Altivec Colorfilter

You get a 32bit BMP image as one-dim
array of BGRA-pixel data.

Convert those pixels to grayscale, where
red is not the dominant color.

The alpha channel must not be changed.

Hasso
Plattner
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SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart43



4. Assignment
Altivec Colorfilter

Hasso
Plattner
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To ease to assignment start by:
o flipping R, G, and B channel (but preserving the A channel)
0 converting the complete image to grayscale

O selectively converting the image to grayscale SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 44



4. Assignment
How Is Grayscale Computed?

Hasso
Plattner
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Y=avg(R, G, B)
or
Y=(R+2*G+B)/4
or
v | v |y iy Y=0.2126 " R+0.7152 "G+ 0.0722* B

SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 45



|
4. Assignment ﬂ Hasso
Making Things Easier Institut

For this assignment you can assume all input files:
« have four channels (BGRA) of 8 bits each.
« have a pixel number divisible by four

int is_apt_for_exercise(bmp_t *bmp)
{
[/* ... %/

return is_argb && is_simdable; SIMD & AltiVec

} Sven Kohler,
29.09.2016

Chart 46
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SIMD & AltiVec

ormance
urement e

Chart 47



5. Performance Measurement ﬂ Hasso

Comparing a Simple Sum Plattner
I +I | I

Institut
(vector float *)a;
(vector float *)b;

+
Il

vector float *va

vector float *vb

vector float *vc = (vector float *)c;
SIMD & AltiVec
for (i = 0; i < nj; i++) { for (i = 0; i < n / 4; i++) { Sven Kohler,
cli] = a[i] + b[il; vc[i] = vec_add(va[i], vb[i]); 29.09.2016

} } Chart 48



5. Performance Measurement Hasso
. . Plattner
Performance Sampling on Linux (Scalar) Institut

Using perf 10 times with n = (1 << 30) / sizeof(float) =1 GB

sample statistics  repeat 10 times events sampled command

N\ N,

$ perf stat -r 10 -e cache-misses,instructions,branches ./sum_scalar
Performance counter stats for './sum_scalar' (10 runs):

127197342 cache-misses ( +- 0.12% )

1630311051 -nstructions ( +- @,@1%63\\\\\\\\5tandardckaﬂaﬂon
271443407 branches ( +- 0.01% ) SIMD & AltiVec

Sven Kohler,
29.09.2016

0.512781785 seconds time elapsed ( +- 0.18% ) Chart 49



5. Performance Measurement Hasso
. . Plattner
Performance Sampling on Linux (Vector) Institut

Using perf 10 times with n = (1 << 30) / sizeof(float) =1 GB

sample statistics  repeat 10 times events sampled command

N\ N,

$ perf stat -r 10 -e cache-misses,instructions,branches ./sum_vector
Performance counter stats for './sum_vector' (10 runs):

144145872 cache-misses ( +- 0.03% )

422847600 instructions ( +- 0.0096<)\5tandarddeviation
226690657 branches ( +- 0.02% ) SIMD & AltiVec

Sven Kohler,
29.09.2016

0.429783986 seconds time elapsed ( +- 0.12% ) Chart 50



5. Performance Measurement E Hasso

) Plattner
Available Events Institut

$ perf list
List of pre-defined events (to be used in -e):
branch-instructions OR branches [Hardware event]
branch-misses [Hardware event]
cache-misses [Hardware event]
cache-references [Hardware event]
cpu-cycles OR cycles [Hardware event]
instructions [Hardware event]
T SIMD & AltiVec
Sven Kohler,
29.09.2016

Chart 51



5. Performance Measurement
Finding Raw PMU (Performance Measurement Unit) Events

$ perf stat -e ra®9c:ppp,ra®9e:ppp ./sum_scalar
0 ra®9c:ppp

0] ra09e:ppp

$ perf stat -e ra@9c:ppp,ra®9e:ppp ./sum_vector
33719464 ra09c:ppp

3339261
There are two symme%

EventCode: 0xa09c 0(/Units (VSU) pipelines on POWER
EventName: PM_VSUG_4FLOP
BriefDescription: SP vector versions of single flop instructions

https://github.com/open-power/power-pmu-events/blob/master/events/power8.json

Hasso
Plattner
Institut

5 ra®9e:
Fig VedtOrrandP8calar

SIMD & AltiVec

Sven Kohler,
29.09.2016

Chart 52



5. Performance Measurement
More on Perf

Hasso
Plattner
Institut

The ultimate resource on perf: http://brendangregg.com/linuxperf.html

800 Linux Performance 2
+ | @ brendangregg.com/linuxperf.html

Linux Performance

This page links to various Linux performance
material I've created, including the tools maps
on the right. The first is a hi-res version
combining observability, static performance
ning, and perf-tools/bce (see discussion).
The remainder were designed for use in slide
decks and have larger fonts and arrows, and
show: Linux observability tools, Linux
benchmarking_tools, Linux tuning_tools, and
Linux sar. For even more diagrams, see my
slide decks below.

Tools

e perf events: perf one-liners, examples,
visualizations.
e perf-tools: perf analysis tools using
frrace (github).
bee: petf 3 Is using eBPE slides: observability
® bee po analysis tools using H
(github). Linux Performance Observability Tools SI M D & Alt IVeC

) X . strace  ss
® ktap: one-liners, examples, and scripts. 1808 \“n“ \""""""5""" netstat sysdig " Various:
pestat \ T sar /proc

o Flame Graphs: using perf, SystemTap . pert Sven K6hler,

and keap. et — - o 29.09.2016

Documentation o T il

| top ps —
N
pidstat oo [eiptop

o Chart 53
[oram |
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SIMD & AltiVec

Sven Kohler,
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