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Challenges faced by developers

Performance optimization is a never ending task.

Completing key processing tasks within designated time constraints is a critical 
issue.

Hand optimizing code for one platform makes code performance worse on 
another platform.

With manual optimization, code becomes more complex and difficult to 
maintain.

Code should run fast as possible without spending extra effort.

3
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Intel® Integrated Performance Primitives 2019 
Highly Optimized Image, Signal & Data Processing Functions

4

Intel® Integrated Performance Primitives provides developers with ready-to-use, processor optimized functions to accelerate Image, 
Signal, Data Processing & Cryptography computation tasks

▪ Multi-core, multi-OS and multi-platform ready, computationally intensive and highly optimized functions

▪ Plug in and use APIs to quickly improve application performance

▪ Reduced cost and time-to-market on software development and maintenance

▪ Access Priority Support, which connects you direct to Intel engineers for technical questions (paid versions only)

What’s New in 2019 version
▪ Open source distribution of Intel® Integrated Performance Primitives Cryptography Library

▪ Added Threading Layer with OpenMP and TBB tool support for various image processing functions 

▪ Added new functions to support ZFP floating-point data compression 

▪ Improved LZ4 compression and decompression performance on high entropy data

▪ New color conversion functions for converting RBG images to CIE Lab color models, and vice versa

▪ Extended optimization for Intel® AVX-512 set and Intel® AVX2instruction set

**Certain technical specifications and select processors/skus apply. See product site for more details.

Learn More: software.intel.com
Roadmap Notice: All information provided here is subject to change without notice. 
Contact your Intel representative to obtain the latest Intel product specifications and roadmaps.

https://software.intel.com/en-us/support/intel-premier-support
https://software.intel.com/en-us/articles/intel-ipp-functions-optimized-for-intel-avx-512/
https://software.intel.com/en-us/articles/haswell-support-in-intel-ipp/
../software.intel.com/computer-vision-sdk
../software.intel.com/computer-vision-sdk
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Intel® IPP Your Building Blocks for Image, Signal & Data Processing 
Applications

What is Intel®IPP?
Intel IPP provides developers with ready-to-
use, processor- optimized functions to
accelerate Image & Signal processing, Data
Compression & Cryptography computation
tasks

Why should you use 
Intel®IPP?

• High Performance
• Easy to use API’s
• Faster Time To Market (TTM)
• Production Ready
• Cross-platform API

Image Processing Uses

Signal Processing Uses
• Games (sophisticated audio content or effects)
• Echo cancellation
• Telecommunications
• Energy

Data Compression & Cryptography Uses
• Data centers
• Enterprise data management
• ID verification
• Smart Cards/wallets
• Electronic Signature
• Information security/cybersecurity

How to get Intel® IPP?
• Intel Parallel Studio XE
• Intel System Studio
• Free Tools Program

Find out more at: http://software.intel.com/intel-ipp
Contact us through our forum: http://software.intel.com/en-us/forums/intel-integrated-performance-primitives

Optimized for

Supports

Addresses

Embedded Systems Cloud Computing

• Automated Sorting
• Biometric Identification
• Visual Search

• Medical Imaging
• Computer Vision
• Digital Surveillance
• ADAS

12

https://software.intel.com/en-us/intel-parallel-studio-xe
https://software.intel.com/en-us/intel-system-studio
https://software.intel.com/sites/campaigns/nest/
http://software.intel.com/intel-ipp
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What’s Inside Intel® Integrated Performance Primitives
High Performance , Easy-to-Use & Production Ready APIs

1Available only in Intel® Parallel Studio Composer Edition. 

Image Processing

Computer Vision

Color Conversion

Image Domain

Data Compression 

Cryptography

String Processing

Data Domain

Signal Processing

Vector Math 

Signal Domain

Operating System: Windows*, Linux*, Android*, MacOS1*

Intel® Architecture Platforms
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Filters/Transforms for Image 
processing

• Geometry transformations, such as 
resize/rotate.

• Linear and non-linear filtering 
operation on an image for edge 
detection, blurring, noise removal, etc.

• Linear transforms for 2D FFTs, DFTs, 
DCT. 

• Image statistics and analysis.

Computer Vision

• Background differencing, Feature 
Detection (Corner Detection, Canny Edge 
detection), Distance Transforms.

• Image Gradients, Flood fill, Motion 
analysis and Object Tracking,

• Pyramids, Pattern recognition, Camera 
Calibration

• Canny, Optical Flow, Segmentation, Haar
Classifiers

Color Conversion

• Convert image/video color space 
formats: RGB, HSV, YUV, YCbCr

• Up/Down sampling, 
• Brightness and contrast adjustments

Ready to use high performance Image processing functions (2D)

Intel® IPP Image Processing Domain
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IPP Image Processing Function Sets
• Ready to use image processing primitives:

‒ More than 2000 basic image processing APIs.

‒ Cover major common image processing operations: 
arithmetic, logical, color conversion, filtering, 
transforms, statistics……

• The high level Integration Wrappers
functionality:

‒ Support both C and C++ APIs

‒ Provide image tiling optimization

‒ Support memory optimization for threading

• Platform-Aware API to process high-
resolution images (64-bit sizes)

Rotation

Resize

Transformations

Linear 
Transforms

Edge Detection 
& Enhancement

Filter Effects

Median

Original

Blur

More than two thousands functions for processing  
different format images

18
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Image Processing Resize Functions Speed Boost 
Linear, Cubic and LanczosInterpolations on Intel® Core™  i5-7600 Processor

Performance results are based on testing as of August 26, 2018 and may not reflect all publicly available security updates. See configuration disclosure for details. No product can be absolutely secure. 
Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, 
software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the 
performance of that product when combined with other products. For more complete information, see Performance Benchmark Test Disclosure.
Testing by Intel as of August 26, 2018. Configuration: Intel® Core™ i5-7600 Processor; Red Hat Enterprise Linux Server 7.2, ICC 18.0.0, -O3 -fp-speculation=safe -ffreestanding -no-sox –restrict -fPIC -Wformat -Wformat-security -fstack-protector 
option, Intel® Integrated Performance Primitives (Intel® IPP) 2019, 

Intel’s compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other 
optimizations. Intel does not guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with Intel 
microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific instruction sets 
covered by this notice. Notice revision #20110804. For more complete information about compiler optimizations, see our Optimization Notice.
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Intel® Integrated Performance Primitives Image Resize Functions Performance Boost
Intel® IPP AVX2 Optimization Code vs. Compiled C Code

https://www.intel.com/content/www/us/en/benchmarks/benchmark.html
https://software.intel.com/en-us/articles/optimization-notice
https://software.intel.com/en-us/articles/optimization-notice#opt-en
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Signal Processing Functions Speed Boost on 
Intel® Platinum 8180

Performance results are based on testing as of August 26, 2018 and may not reflect all publicly available security updates. See configuration disclosure for details. No product can be absolutely secure. 
Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, 
software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the 
performance of that product when combined with other products. For more complete information, see Performance Benchmark Test Disclosure.
Testing by Intel as of August 26, 2018. Configuration: Intel® Platinum 8180 Processor; Red Hat Enterprise Linux Server 7.2, ICC 18.0.0, -O3 -fp-speculation=safe -ffreestanding -no-sox –restrict -fPIC -Wformat -Wformat-security -fstack-protector 
option, Intel® Integrated Performance Primitives (Intel® IPP) 2019

Intel’s compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. 
Intel does not guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with Intel microprocessors. 
Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific instruction sets covered by this 
notice. Notice revision #20110804. For more complete information about compiler optimizations, see our Optimization Notice.
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Intel® Integrated Performance Primitives Signal Processing Functions Performance Boost
Intel® IPP AVX512 Optimization Code vs. Compiled C Code

https://www.intel.com/content/www/us/en/benchmarks/benchmark.html
https://software.intel.com/en-us/articles/optimization-notice
https://software.intel.com/en-us/articles/optimization-notice#opt-en
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Linking with Intel® IPP

Intel® IPP provides a lot of flexibility to link with the applications 

Linkage Models

Features

1. Dynamic 
Linkage

2. Static Linkage with 
Dispatching

3. Custom Dynamic 
Linkage

4. Static Linkage without 
Dispatching

Optimization All processors All processors All processors One processor

Build Link to stub  

libraries

Link to static 

libraries and stubs

Build separate 

DLL

Link to processor-specific merged 

libraries

Calling Regular names Regular names Modified names Processor-specific names

Total Binary Size Large Small Small Smallest

Executable Size Smallest Small Smallest Small

Kernel Mode No Yes No Yes
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Intel® IPP Data Processing Domain

Data Compression

• Huffman/Variable Length Coding (VLC)
• Lempel-Ziv-Storer-Syzmanski (LZSS) 

PKzip
• Lempel-Ziv (lz77) Zlib,gzip
• Lempel-Ziv-Oberhumer (LZO) lzop
• Burrows-Wheeler Transform (BWT) 

bzip2
• LZ4/ZFP

Cryptography

• Symmetric cryptography (AES, TDES)
• One-way hash (SHA1, MD5)
• Public key cryptography (RSA)
• SMx

String Processing

• Find
• Insert
• Remove
• Compare
• Trim
• Replace
• Upper, Lower
• Hash 
• Concatenate, Split
• Regular Expression Find/Replace

Ready to use high performance data compression functions (1D)
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Performance Improvement for Data Compression

Performance results are based on testing as of August 15, 2018 and may not reflect all publicly available security updates. See configuration disclosure for details. No product can be absolutely secure. 
Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, 
software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the 
performance of that product when combined with other products. For more complete information, see Performance Benchmark Test Disclosure.
Testing by Intel as of August 15, 2018. Configuration: Intel® Core™ i5-7600 CPU @3.50GHz, 4 cores, hyper-threading off; Cache: L1=32KB, L2=256KB, L3=6MB; Memory: 64GB; OS: RH EL Server 7.2

Intel’s compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other 
optimizations. Intel does not guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with Intel 
microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific instruction sets 
covered by this notice. Notice revision #20110804.
For more complete information about compiler optimizations, see our Optimization Notice.
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https://software.intel.com/en-us/articles/optimization-notice
https://software.intel.com/en-us/articles/optimization-notice#opt-en
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Performance Improvement for Data Decompression

Performance results are based on testing as of August 15, 2018 and may not reflect all publicly available security updates. See configuration disclosure for details. No product can be absolutely secure. 
Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, 
software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the 
performance of that product when combined with other products. For more complete information, see Performance Benchmark Test Disclosure.
Testing by Intel as of August 15, 2018. Configuration: Intel® Core™ i5-7600 CPU @3.50GHz, 4 cores, hyper-threading off; Cache: L1=32KB, L2=256KB, L3=6MB; Memory: 64GB; OS: RH EL Server 7.2

Intel’s compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. 
Intel does not guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with Intel microprocessors. 
Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific instruction sets covered by this 
notice. Notice revision #20110804.
For more complete information about compiler optimizations, see our Optimization Notice.
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https://software.intel.com/en-us/articles/optimization-notice
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Intel® IPP: Zlib

• As of September 2018, zlib only supports one algorithm called DEFLATE, that is a 
variation of LZ77 (Lempel–Ziv 1977). This algorithm provides good compression on a 
wide variety of data with minimal use of system resources. This is also the algorithm 
used in the ZIP archive format.

• Today, zlib is something of a de facto standard, to the point that zlib and DEFLATE are 
often used interchangeably in standards documents, with thousands of applications 
relying on it for compression, either directly or indirectly.

https://en.wikipedia.org/wiki/De_facto
https://en.wikipedia.org/wiki/Standardization
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Intel® IPP: Zlib

Applications:
• The Linux kernel, where zlib is used to implement compressed network protocols, compressed file systems, 

and to decompress the kernel image at boot time.
• libpng, the reference implementation for the PNG image format, which specifies DEFLATE as the stream 

compression for its bitmap data.
• The Apache HTTP server, which uses zlib to implement HTTP/1.1.
• The OpenSSH client and server, which rely on zlib to perform the optional compression offered by the Secure 

Shell protocol.
• The rsync remote file synchronizer, which uses zlib to implement optional protocol compression.
• The dpkg and RPM package managers, which use zlib to unpack files from compressed software packages.
• The Subversion and CVS version control systems, which use zlib to compress traffic to and from remote 

repositories.
• The Git version control system uses zlib to store the contents of its data objects (blobs, trees, commits and 

tags).
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Activity #1: ZLIB optimization

1. Setup environment

cd ~/day1/lab3

source /opt/intel/parallel_studio_xe_2019/psxevars.sh intel64

2. Download zlib from the official site and unpack

wget http://zlib.net/fossils/zlib-1.2.11.tar.gz

tar -xvf zlib-1.2.11.tar.gz
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Activity #1: ZLIB optimization

1. Compile zlib library from source code:

cat ref_config

./ref_config

ldd ~/day1/lab3/zlib_ref/lib/libz.so

2. Compile test example:

cat zpipe.c

icc -O3 -o zpipe_ref zpipe.c $HOME/day1/lab3/zlib_ref/lib/libz.a
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Activity #1: ZLIB optimization

1. Run and time the executable

./zpipe_ref ./examples/plrabn12.txt plrabn12.txt.z_ref

Compression successful! deflate time: 41.895520ms

Compression ratio:   2.47:1
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Activity #2: ZLIB optimization

1. Patching Source Code

cd  zlib-1.2.11

patch -p1 < 
/opt/intel/compilers_and_libraries/linux/ipp/components/interfaces/ipp_zlib/z
lib-1.2.11.patch

cd ..

2. Compile zlib library from source code with IPP:

cat ipp_config

./ipp_config
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Activity #2: ZLIB optimization

1. Compile test example:

icc -O3 -o zpipe_ipp zpipe.c -I$HOME/day1/lab3/zlib_ipp/include 
$HOME/day1/lab3/zlib_ipp/lib/libz.a -I$IPPROOT/ 
$IPPROOT/lib/intel64/libippdc.a $IPPROOT/lib/intel64/libipps.a
$IPPROOT/lib/intel64/libippcore.a

2. Run and time the executable

./zpipe_ipp ./examples/plrabn12.txt plrabn12.txt.z_ipp

Compression successful! deflate time: 19.491250ms   ( speed-up 41.89/19.49 = 2.14)

Compression ratio:   2.49:1
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Activity #2: ZLIB optimization

1. Run decompression and time the executable

./zpipe_ref -d plrabn12.txt.z_ref plrabn12_ref.txt

./zpipe_ipp -d plrabn12.txt.z_ipp plrabn12_ipp.txt

Compression Decompression

Reference zlib 41.89 2.34

IPP zlib 19.49 1.30

Speed-Up 2.14 1,8





Copyright ©  2018, Intel Corporation. All rights reserved. 
*Other names and brands may be claimed as the property of others.

Optimization Notice

For More Information…
Where to find?

– Available as part of Intel fully product suites:

– Intel® Parallel Studio XE Suites
– Intel® System Studio Suite

–Free community licenses for Intel® Performance Libraries

More product information

–Intel® IPP Product Information: https://software.intel.com/en-us/intel-ipp

– Private Support: https://supporttickets.intel.com/servicecenter?lang=en-US

– User Discussion Forum: https://software.intel.com/en-us/forums/intel-integrated-performance-primitives

Sign up for Intel IPP 2018:

– Intel Parallel Studio 2018

– Intel System Studio 2018 Beta 
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https://software.intel.com/en-us/intel-ipp
https://supporttickets.intel.com/servicecenter?lang=en-US
https://software.intel.com/en-us/forums/intel-integrated-performance-primitives
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Legal Disclaimer & Optimization Notice

INFORMATION IN THIS DOCUMENT IS PROVIDED “AS IS”. NO LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY 
INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT. INTEL ASSUMES NO LIABILITY WHATSOEVER AND INTEL DISCLAIMS ANY 
EXPRESS OR IMPLIED WARRANTY, RELATING TO THIS INFORMATION INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A 
PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors.  Performance tests, 
such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any change 
to any of those factors may cause the results to vary.  You should consult other information and performance tests to assist you in fully 
evaluating your contemplated purchases, including the performance of that product when combined with other products. 

Copyright © 2016, Intel Corporation. All rights reserved. Intel, Pentium, Xeon, Xeon Phi, Core, VTune, Cilk, and the Intel logo are trademarks of 
Intel Corporation in the U.S. and other countries.

Optimization Notice

Intel’s compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. 
These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. Intel does not guarantee the availability, functionality, or 
effectiveness of any optimization on microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for 
use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the 
applicable product User and Reference Guides for more information regarding the specific instruction sets covered by this notice.

Notice revision #20110804
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