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A world class provider of development tools for embedded
systems, best known for its high-performance ANSI

C compilers featuring the optimizing, whole-program
compilation technology, Omniscient Code Generation,
HI-TECH Software is now a wholly-owned subsidiary of
Microchip Technology.

As featured in the
EDN Hot 100
Products of 2007,
HI-TECH C PRO
compilers enabled
with Omniscient
Code Generation
(OCG), a whole-
program compilation
technology, to
facilitate more intelligent, state-of-the-art code generation
and enhance product usability. Omniscient Code Generation
has been developed to read and process all C source
modules in one step and can deliver denser code, improve
RAM utilization and reduce interrupt latency, saving you time,
space, power and money.
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Rather than relying completely on the linker to uncover
errors in independently compiled modules, an OCG compiler
completes the initial stages of compilation for each module
separately, but defers object code generation until the point
at which a view of the whole program is available.

Information gathered from a global view of the program, can
be used to provide better detection of potential errors in the
user’s code, and to better optimize the output.

: Intermediate files

preprocess
&

parse

preprocess

parse

First stage of compilation

omniscient
code assemble
generator

Second stage of compilation

Downloaded from AFFOW.COmM.



http://www.arrow.com
http://www.arrow.com

0 .

Denser"(:ode, Be;tgr.; Performance

Eliminate Bloated Code

Unused Variables. The all-seeing nature of OCG enables the compiler to determine if a variable is being used in the program.
Unused variables are removed, thus saving RAM.

Auto Variables. If two functions are never active at the same time, their auto variables can be overlapped. The function call
graph that OCG constructs means that the exact usage of the functions is known and this technique can be effectively applied.

Registers. The compiler will also know exactly which registers are in both interrupt and mainline context, so it can generate
code accordingly, minimizing both the code size and cycles required to switch contexts.

Automatic Bank Management. OCG allows automatic allocation of data into RAM banks eliminating the need for the
programmer to specify the location of the variables.

Customized printf. OCG has the ability to generate a printffunction that is customized for the program at hand. It does
this by scanning the user’s code and only includes those features of printf that were detected. This results in a huge saving
in program memory but also saves you valuable RAM space.
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Save Time and Effort

Operation. Most embedded C compilers require special
linker scripts and numerouscommand line options to be used
to cater for differing device architectures. With full knowledge
of the device and the ability to determine where all objects
will be linked, much of this work is reduced or eliminated
with HI-TECH C PRO compilers.

Eliminates the Need for Memory Space Qualifiers.
Because the compiler knows how frequently each variable
is used and which variables are dependent, it can optimize
pointers and position objects in the most efficient memory
spaces, eliminating the need for the programmer to do this
manually with non-standard C language extensions.
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Debugging with Optimizations. Since a lot more of the
optimizations are performed at the C level, rather than

at the assembly or linker level, HI-TECH C PRO compilers
allows more comprehensive debugging of code, even with
the optimizations turned on. As a rule, code compiled with
full optimization can be difficult or impossible to debug,
making it very difficult to identify bugs that may be causing
the system to function incorrectly. The OCG compiler
automatically preserves all the relationships between the
object code and the original C-code, enabling the quick and
simple debugging of optimized code. Even C library code in
your project can be debugged at the source level.

Compiler analyses all
0 modules in the one step and

builds up function call
graph and pointer

Compiler creates target
list for each pointer

reference graph

cp targets

Pointer dereference code is
customized for the targets

each time the program is

compiled

const char d = .. ;
char c;

void main(void) {
read (&) char * £
int process(char e) {
read(sdf £ = e

read(f) ;

char read(const char * cp) {
raturn *cp;
}

Compiler allocates objects in
different memory spaces and banks
without use of non-standard

return *cp;

(_read cp),w

e
{ (_read_cp+1) ), w

fsrih

indf0,w

qualifiers Optimum size of each
, pointer is determined
& from target list
Pricing and Availability
HI-TECH C PRO HI-TECH C PRO HI-TECH C PRO
(PRO Mode) (Standard Mode) (Lite Mode)

PIC10/12/16 MCUs SW500010 SW500005 \
PIC18 MCUs SW500007 SW500008 \
PIC24 MCUs/dsPIC® DSCs (2) SW500009 (2)
PIC32 MCUs SW500011 SW500012(1) N
Notes:

Enterprise, multi-user and site licenses are also available.
1) Planned availability Q2 2009.
2) Planned availability Q3 2009.

For current pricing and availability information on HI-TECH C Compilers for Microchip MCUs, please contact a Microchip
distributor. HI-TECH C Compilers are also available at: www.microchipdirect.com.

High Priority Access

HI-TECH C PRO compilers come with a 12 month maintenance subscription providing web access to new versions, patch level

updates and priority technical support.
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HI-TECH C PRO HI-TECH C PRO  HI-TECH C PRO
(PRO Mode) (Standard Mode) (Lite Mode)

OPTIMIZATION
Omniscient Code Generation™ Compilation Technology N v \
Degree or statement-level optimizations Very High High Low
Optimizes the size of each pointer variable in your code based Limited Operation
on its' usage X
Reduces overhead required for interrupt context switching N Limited Operation X
Dynamic register allocation for parameter passing (where applicable) N, Limited Operation X
Number of registers available for function parameters (where applicable) All Some Minimum
Register cycling for improved pipeline performance (where applicable) N N X
Branch/load delay optimizations (where applicable) N N X
Automatic in-lining of selected library routines for improved speed N N X
Customized runtime startup routine N \ \
Optimizations for rapid runtime startup and memory clearing N N X
Automatically allocates objects into optimal locations N N Limited Operation
Procedural abstraction optimizations N Limited Operation X
Degree of optimizations of printf function High High High
USABILITY/FEATURES
Support for all PIC® MCU devices v v vV
Unlimited memory usage v v v
Automatically handles memory banking without requiring special qualifiers N \ \
Includes Microchip-compatible peripheral library N \ \
Can identify inconsistent definitions across modules N N \
Multiple Interrupt Handling Schemes (where applicable) N \ \
Built-in cycle accurate delay routine N N \
Automatic generation of configuration words (where applicable) N \ \
Warn if potential runtime stack overflow detected N N N
Automatically analyzes user assembly and object code files N \ \
Eliminates the need for many non-standard C qualifiers and compiler options N \ \
Potential number of printf configurations ~650 ~650 ~650
Operation for printf customization Automatic Automatic Automatic
Debuggable library routines N N \
Fully integrates into MPLAB® IDE and is compatible with all Microchip N J J
debuggers and emulators
Runs on: Windows® XP, Vista & Vista64, Linux and Mac® OS X N \ \
250%
200%
Code size. The HI-TECH C PRO with Omniscient Code
Generation optimizations can produce code up to 30% 150%
smaller than the Standard Mode, and 50% smaller than
the Lite mode. 100%
50%
0%
HI-TECH C PRO Standard HI-TECH C PRO
Free Lite
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Support

Microchip is committed to supporting its customers

in developing products faster and more efficiently. We

maintain a worldwide network of field applications

engineers and technical support ready to provide product

and system assistance. In addition, the following service

areas are available at www.microchip.com:

® Support link provides a way to get questions
answered fast: http://support.microchip.com

® Sample link offers evaluation samples of any
Microchip device: http://sample.microchip.com

® Forum link provides access to knowledge base and
peer help: http://forum.microchip.com

® Buy link provides locations of Microchip Sales Channel
Partners: www.microchip.com/sales

Sales Office Listing

AMERICAS EUROPE
Atlanta Austria - Wels
Tel: 678-957-9614 Tel: 43-7242-2244-39

Boston Denmark - Copenhagen
Tel: 774-760-0087 Tel: 45-4450-2828

Chicago France - Paris

Tel: 630-285-0071 Tel: 33-1-69-53-63-20
Cleveland Germany - Munich
Tel: 216-447-0464 Tel: 49-89-627-144-0
Dallas Italy - Milan

Tel: 972-818-7423 Tel: 39-0331-742611
Detroit Netherlands - Drunen
Tel: 248-538-2250 Tel: 31-416-690399
Kokomo Spain - Madrid

Tel: 765-864-8360 Tel: 34-91-708-08-90
Los Angeles UK - Wokingham

Tel: 949-462-9523 Tel: 44-118-921-5869
Santa Clara

Tel: 408-961-6444

Toronto

Mississauga, Ontario
Tel: 905-673-0699

Microcontrollers = Digital Signal Controllers « Analog * Serial EEPROMs

Information is subject to change. HI-TECH C Compilers, The Microchip name and logo, the Microchip logo and PIC are registered trademarks
of Microchip Technology Incorporated in the U.S.A. and other countries. HI-TIDE, HI-TECH Priority Access and Omniscient Code Generation are

Training

If additional training interests you, then Microchip can
help. We continue to expand our technical training options,
offering a growing list of courses and in-depth curriculum
locally, as well as significant online resources — whenever
you want to use them.

Regional Training Centers: www.microchip.com/rtc
MASTERs Conferences: www.microchip.com/masters
Worldwide Seminars: www.microchip.com/seminars
eLearning: www.microchip.com/webseminars

Resources from our Distribution and Third Party Partners

www.microchip.com/training

ASIA/PACIFIC
Australia - Sydney
Tel: 61-2-9868-6733

ASIA/PACIFIC
India - Bangalore
Tel: 91-80-3090-4444

China - Beijing India - New Delhi
Tel: 86-10-8528-2100 Tel: 91-11-4160-8631
China - Chengdu India - Pune

Tel: 86-28-8665-5511
China - Hong Kong SAR
Tel: 852-2401-1200
China - Nanjing

Tel: 86-25-8473-2460
China - Qingdao

Tel: 86-532-8502-7355
China - Shanghai

Tel: 86-21-5407-5533
China - Shenyang

Tel: 86-24-2334-2829
China - Shenzhen

Tel: 86-755-8203-2660
China - Wuhan

Tel: 86-27-5980-5300
China - Xiamen

Tel: 86-592-2388138

Tel: 91-20-2566-1512
Japan - Yokohama
Tel: 81-45-471- 6166
Korea - Daegu

Tel: 82-53-744-4301
Korea - Seoul

Tel: 82-2-554-7200
Malaysia - Kuala Lumpur
Tel: 60-3-6201-9857
Malaysia - Penang
Tel: 60-4-227-8870
Philippines - Manila
Tel: 63-2-634-9065
Singapore

Tel: 65-6334-8870
Taiwan - Hsin Chu
Tel: 886-3-572-9526

China - Xian Taiwan - Kaohsiung
Tel: 86-29-8833-7252 Tel: 886-7-536-4818
China - Zhuhai Taiwan - Taipei

Tel: 86-756-3210040

Tel: 886-2-2500-6610

Thailand - Bangkok
Tel: 66-2-694-1351
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