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Intel® IPP v.9.0 Focused Areas and Domains

Á Optimized performance primitives focused on Image Processing, Signal Processing, 
String Processing, Data Compression, Cryptography, & Computer Vision

Á Domains previously marked for deprecation are in the legacy library. 

Cryptography

Data Compression

Image Processing 
& Computer Vision

Signal Processing

String Processing

Cryptography
Support for standard cryptographic 
algorithms

Data Compression
Huffman, VLC and Dictionary 
compression techniques

String Processing
String manipulation and regular 
expression functionality

Computer Vision
Accelerate common OpenCV
functions

Color Conversion
Color and format conversion

Image Processing
2D input data processingSignal 

Processing
One dimensional 
input data 
processing

Vector Math
Mathematical 
computation on  
vector data.

IPP Core
Memory, 
dispatcher , 
software version,
CPU detection, etc. 



Intel® IPP v.9.0 New Features
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Á Additional optimization for Ëêðáèü ÓñÝîçø#  
Ëêðáèü Ãðëéø# Ýêà ðäá ìîëßáïïëîï óåðä 
Intel® AVX2 instructions support 

Á Ëêðáèü ÓñÝîçø" ßîõìðëãîÝìäõ ëìðåéåöÝðåëê

Á Ëêðáèü Ãðëéø"  ßëéìñðáî òåïåëê# åéÝãá 
processing optimization

Á Intel® AVX2: computer vision, image 
processing optimization

Á New APIs to support external threading

New APIs to support external memory 
allocation 

Optimized cryptography functions to support 
SM2/SM3/SM4 algorithm

Improved CPU dispatcher

Á Auto-initialization. No need for the CPU initialization 
call in static libraries.

Á Code dispatching based on CPU features

Custom dynamic library building tool



Á Intel IPP 9.0 removes the internal memory 
allocations in single-threaded libraries

Á All memory allocations should be done at the 
application level
Á The legacy InitAlloc/Free functions are removed from Intel IPP 9.0

Á Use the substitution GetSize/Init functions

Á Additional GetSize/Init functions added to support external 
memory allocation

Á New redesigned geometry functionality to remove the internal 
memory allocation 
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External Memory Allocation in Intel IPP v. 9.0

ippsDFTInitAlloc_xx( &pSpecΣΧύ
Χ  Χ

ippsDFTFwd_xx(pSpecΧύ

ippsDFTGetSize_xxόϧǎƛȊŜΣΧύ

pSpec=ippsMalloc_xxόǎƛȊŜΣΧύ
όƻǊ ǳǎŜ ŀƴȅ ǳǎŜǊΩǎ ƳŜƳƻǊȅ 
allocation function)

ippsDFTInit(pSpecΣΧύ

Χ Χ 
ippsDFTFwd_xx(pSpecΧύ
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Internal Memory Allocation APIs 
(Deprecated) 

ғΧҔ
ippAAInitAllocό ΧΣ pStateA);
ippBBInitAllocό ΧΣ pStateB);
ippCCInitAllocό ΧΣ pStateC);
ғΧҔ
ippAAProcessό ΧΣ pStateA);
ippBBProcessό ΧΣ pStateB);
ippCCProcessό ΧΣ pStateC);
ғΧҔ
ippAAFree( pStateA);
ippBBFree( pStateB);
ippCCFree( pStateC);
ғΧҔ

A Memory
Spec (const) part

AA Buffer part

B Memory
Spec (const) part

BB Buffer part

C Memory
Spec (const) part

CC Buffer part

External Memory Allocation APIs(New)

ғΧΦҔ
ippAAGetSizeόΧΣϧspecSizeA, &bufSizeA);
ippBBGetSizeόΧΣϧspecSizeB, &bufSizeB);
ippCCGetSizeόΧΣϧspecSizeC, &bufSizeC);

maxSize=MAX(bufSizeA, bufSizeB,  
bufSizeC);
pBuffer= malloc( maxBufSize);
ғΧҔ

ippAAInitό ΧΣ pSpecA);
ippAAProcessό ΧΣ pSpecA, pBuffer);
ippBBInitό ΧΣ pSpecB);
ippBBProcessό ΧΣ pSpecB, pBuffer);
ippCCInitό ΧΣ pSpecC);
ippCCProcessό ΧΣ pSpecC, pBuffer);
ғΧҔ

Memory
SpecApart

Shared memory 
buffer for A, B,C

SpecBpart
SpecCpart

External Memory Allocation in Intel IPP 9.0 (Cont.)

Reduce the memory allocation for different IPP function calls 

_ A shared the memory buffer can be used for different APIs



OpenCV vs IPP
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OpenCV vs IPP Performance Comparison

IPP
OpenCV

Android Demo CameraToScreen(color conversion NV21 to RGB, 
FilterMedianand ResizeLanczos) on Intel(R)Atom(TM)CPUZ2460 
1.6GHz (frame size 640x480) shows:

IPP - 26FPS
OpenCV- 8 FPS.

Normalized, the lower ς
the better
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Intel® IPP 9.0 Packaging

88

Default installation

Custom installation
New IPP domain containing the deprecated functions

Single thread MultithreadSingle Thread 

General
ippAC

ippCC

ippCH

ippCV

ippDC

ippDI

ippGEN

ippIP

ippJP

ippMX

ippRR

ippSP

ippSC

ippVC

ippVM

General
ippAC

ippCC

ippCH

ippCV

ippDC

ippDI

ippGEN

ippIP

ippJP

ippMX
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ippSP
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Crypto
ippCP

Crypto
ippCP

General
ippCC

ippCH

ippCV

ippDC

ippIP

ippSP

ippVM

Audio
ippAC

Crypto
ippCP

Video
ippVC

Speech
ippSC

JPEG
ippJP

MX
ipp matrix

GEN
ippGEN

IPP 8.1

RR 
ippRR

DI
ippDI
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ippAC

ippCC

ippCH

ippCV
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General
ippCC

ippCH

ippCV

ippDC

ippIP

ippSP

ippVM

Crypto

ippCP

Legacy
ippAC

ippVC

ippDI

ippGEN

ippMX

ippSC

ippJP

Multithread

General

ippCC

ippCH

ippCV

ippDC

ippIP

ippSP

ippVM
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ippCP

Legacy
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IPP 8.2 IPP 9.0



Agenda

Á IPP

ÁMKL yMath Kernal Library
Á DAAL
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Notable Enhancements in Intel® MKL 11.2
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New Parallel Direct Sparse Solver for Clusters, a distributed 
ƳŜƳƻǊȅ ǾŜǊǎƛƻƴ ƻŦ LƴǘŜƭ aY[Ωǎ t!w5L{h ǎƻƭǾŜǊ
Benchmark results demonstrate up to 2x performance 
improvement over MUMPS*

Performance improvement for small matrices (for 4x4 
to 18x18 matrices) over Intel® MKL 11.1.1 for S/DGEMM

Further performance improvement (up to 2x) over Intel® 
MKL 11.1*  through reduced call/error checking 
overhead and new inline functions (S/D/C/ZGEMM)


