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Agenda

▪ Brief History of the Intel® Fortran Compiler

– DEC/Digital/Compaq/Intel and beyond!

– The Anatomy of Intel® Fortran Compiler

▪ Fortran 2023 Implementation in v2025.3 

▪ Intel Fortran, Future
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Genesis:  The Early Years 

Legacy DEC Fortran

▪ Digital Equipment Corp. (DEC) 
1957 to June 1998

▪ Early Fortran IV,  Fortran 66 for PDP-8, PDP-10, 
PDP-11 families (early 1960s to mid-’60s)

▪ VAX,  1977 – early 1980s

– DEC Fortran, F77 VAX/VMS Fortran

– Continued through mid-90s as “DEC  Fortran”, a 
F77 compiler

Modern DEC Fortran 90  circa 1992

▪ Rise of DEC Alpha Processor early 1990s,  Digital 
Unix, Tru64 UNIX (workstation market, then server 
markets)

▪ Plus, Fortran 90 Standard required major change in 
compiler. 

▪ DEC acquired Compass in 1992 for it’s F90 FFE. DEC 
extensions added for compatibility

▪ Mated to GEM middle/backend Optimizer

Sunset
Mid-1990s

The Bridge 
To Today!
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One Front-End, 3 Compilers (well 4 actually)

▪ DEC renamed to Digital, bought by Compaq, bought by HP, bought by Intel

Lexical Analysis

Syntax Analysis

Semantic Analysis

Intermediate Code Gen

LLVM-IR + Extensions
Intermediate Code Gen

Intel IL0

IFX 2021 - today

Intel Fortran
Front-Front End

Mostly shared
code between
IFX and IFORT

AST +
Symbol

Table

Our FFE “Middle End”

Intermediate Code Gen

DEC GEM

ifort/IVF 2002 - 2024

DEC Fortran/DVF/CVF 

1992 – 2002

( HP Visual Fortran ]

LLVM + Intel Optimizer

Code Gen

Intel Optimizer

Code Gen

DEC GEM Optimizer

Code Gen



The 8 Year Path 
F23 Features 

TODAY
What’s new and Cool
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Fortran 2023 Standards Support as-of v2025.3.0
▪ Releases:   v2025.3.0 first week of November 2025.   Next up, v2026.0.0 in Q1/Q2 2026

V2026 target*

*target is a goal,
not a commitment



FortranCon 2025 7

Fortran 2023 Standards Support as-of v2025.3.0

New V2025.3
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Fortran 2023 Standards Support as-of v2025.3.0

V2026 target*

*target is a goal,
not a commitment
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Fortran 2023 Standards Support as-of v2025.3.0

V2026 target*

*target is a goal,
not a commitment
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Fortran 2023 Standards Support as-of v2025.3.0

New V2025.3
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Fortran 2023 Standards Support as-of v2025.3.0

Have not seen large
customer demand
for these features



Other Interesting 
Features in IFX

What’s new and Cool
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Intel® Fortran 
Compiler 

Version 2025

What’s New 
and Cool in 

versions 2025.x! 

▪ A major refresh of the Intel® Fortran Compiler Developer Guide 
and Reference

– Language Reference updated to F2018 and F2023

– Debugger section cleaned up, fresh Visual Studio information 
and screenshots

– Removal of all ifort-only content

– Cleaned up non-working examples, more modern F18

▪ The -standard-semantics option is now sensitive to a standards 
conformance level set by the -stand option. If no -stand option 
is specified, standard semantics sets options to conform to 
Fortran 2018 standard behavior.

▪ And much more … ~200 fixes per Update
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LLVM Sanitizers Unleashed: 
Empowering Developers to Build Robust Applications

Make code more reliable, secure, and easier to maintain by preventing crashes, vulnerabilities, and hard-
to-debug problems.

What it does – ASan detects 
memory errors like buffer 

overflows and use-after-free 
issues by monitoring memory 

access

Developer benefit – ASan helps 
developers find and fix memory-

related bugs early, preventing 
crashes and vulnerabilities

Address Sanitizer (ASan)
+ LSan for Fortran

What it does – MSan finds uses of 
uninitialized memory, which can 

lead to unpredicted behavior.

Memory Sanitizer (MSan)

Developer benefit – MSan helps 
identify uninitialized memory, 
reducing bugs and potential 

security vulnerabilities.

What it does -TSan identifies data 
races and synchronization issues 

in multi-threaded code. Archer on 
top of TSan detects OpenMP 

races.

Thread Sanitizer (TSan)
+ Archer for OpenMP

Developer benefit – TSan + Archer 
helps developers write thread-

safe code, reducing hard-to-debug 
concurrency problems. 

Leak Sanitizer (LSan), see 
ASan

What it does – LSan detects 
runtime memory leaks, improving 

resource management.

Developer Benefit – LSan helps 
developers find and fix memory 

leaks early, improving code 
stability and preventing memory-

related issues.
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Intel compilers Support for LLVM Sanitizers

CPU Support
Memory

(MSan)
Leak
(LSan)

Thread 
(TSan)

+ Archer for OpenMP

Address 
(ASan)

Undefined 
Behavior

Linux

ICX √ √ √ √ √

IFX √ √
√

+ leak detection

Windows
ICX √ √

IFX √

Enhancing Code Quality and Reliability using LLVM Sanitizers in
Intel® oneAPI DPC++/C++ Compiler (ICX) and Intel® Fortran Compiler (IFX)

More Reliable and Secure Applications



IFX Performance 
vs IFORT

Making IFX your preferred compiler
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After AST Lowering to IR, IFX is NOT IFORT!!
▪ Scalar opts, loop opts, vectorization, parallelization, and code generation in IFX is completely different 

than IFORT

▪ You need to re-examine the compiler options you used in ifort
OR perhaps trim back to bare essential options and build from there

▪ It is incorrect thinking to expect your ifort build to behave and perform the same as ifort.  This is why we 
did not make an alias from the ifort executable to ifx.  It would lead to false assumptions.  ifx is NOT ifort! 

▪ Case in point:  FP model.  If you are using –fp-model  (/fp)  are sure you need it with ifx? 

– Example, try –fp-model=source instead of –fp-model=precise.  

– Also, read about the –fp-model=consistent if you want tighter controls

▪ Case in point:  IFORT –O2 did IPO by default.  IFX does not.  Need to add –flto or –x options

– Start with –O2 –flto or -O2 –x<arch>     For sure use –flto in compile and link 

▪ Want to run fast?  Try  -Ofast -xCORE-AVX512 -flto -nostandard-realloc-lhs



IFX v2025.x 
Evolution

Seriously, keep your compiler up-to-date!
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IFX 2025 Development Perspective.  By the Numbers
▪ IFX compiler option ”-what” gives our GIT edit numbers

– Example with 2025.0.0 initial release:

ifx -what -V hello.f90

Intel(R) Fortran 25.0-1205 !Edit number 1205

Branch 2025 fort-xmain taken summer 2024, ”25.0-1100”

105 changes/fixes from branch to 2025.0.0 25.0-1205

273 changes/fixes from branch to 2025.1.0 25.0-1373.1

385 changes/fixes from branch to 2025.2.0 25.0-1485

501 changes/fixes from branch to 2025.3.0 25.0-1601.4

JUST IN THE FRONT-END, not counting optimization and code-gen edits

KEEP YOUR IFX COMPILER UP-TO-Date!!!!!

Branch 2026 (dev branch) started at edit 26.0-1000.  It is already up to 26.0-1069 and code freeze is not until sometime in 
January.



What’s Next?

Plans for 2025 and Beyond
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Intel® Fortran 
Compiler 

Going Forward

For IFX

▪ Customer bug fixes

▪ Performance improvements

▪ More Fortran 2023 Features

– Working with J3 on Fortran 202y

▪ More OpenMP 6.0

▪ Improved diagnostics and opt-report
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Better Diagnostics
▪ Coming in 2026.0:  “I want all WARNING messages to be ERRORS … Except for this one (or a handful)”

– Usage:  you have 1 or a handful of known warnings: ignore those.  But make all OTHER WARNINGs into 
ERRORS and abort compilation

$ cat test.f

program Hello

print *,'Hello world'

end program

$ ifx test.f -stand f18

test.f(1): warning #7373: Fixed form source is an obsolescent feature in Fortran 2018.

program Hello

^

$ ifx test.f -stand f18 -diag-disable 7373

$ #no warning

$ ifx test.f -stand f18 -diag-error warn -diag-disable 7373

Cannot disable Fortran error message 7373

test.f(1): error #7373: Fixed form source is an obsolescent feature in Fortran 2018.

program Hello

^

compilation aborted for test.f (code 1)

I know this warning,
Just ignore it!!!!
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Online Resources

PORTING GUIDE FOR 
IFORT USERS TO IFX

FORTRAN 
COMPILER 

FORUM 

FORTRAN COMPILERS 
DEVELOPER AND REFERENCE 

GUIDE 

https://www.intel.com/content/www/us/en/developer/articles/guide/porting-guide-for-ifort-to-ifx.html
https://www.intel.com/content/www/us/en/developer/articles/guide/porting-guide-for-ifort-to-ifx.html
https://www.intel.com/content/www/us/en/developer/articles/guide/porting-guide-for-ifort-to-ifx.html
https://www.intel.com/content/www/us/en/developer/articles/guide/porting-guide-for-ifort-to-ifx.html
https://community.intel.com/t5/Intel-Fortran-Compiler/bd-p/fortran-compiler
https://community.intel.com/t5/Intel-Fortran-Compiler/bd-p/fortran-compiler
https://community.intel.com/t5/Intel-Fortran-Compiler/bd-p/fortran-compiler
https://www.intel.com/content/www/us/en/develop/documentation/fortran-compiler-oneapi-dev-guide-and-reference/top.html
https://www.intel.com/content/www/us/en/develop/documentation/fortran-compiler-oneapi-dev-guide-and-reference/top.html
https://www.intel.com/content/www/us/en/develop/documentation/fortran-compiler-oneapi-dev-guide-and-reference/top.html
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Questions?
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Notices & Disclaimers

Performance varies by use, configuration and other factors. Learn more at 

intel.com/performanceindex.

Performance results are based on testing as of dates shown in configurations and may not reflect 

all publicly available updates. See backup for configuration details. No product or component 

can be absolutely secure.

Your costs and results may vary.

Intel technologies may require enabled hardware, software or service activation.

© Intel Corporation. Intel, the Intel logo, and other Intel marks are trademarks of Intel 

Corporation or its subsidiaries. Other names and brands may be claimed as the property of 

others.
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