M Visual C++ 4.0 C Runtime Library Project Overview


Introduction


Changes to the CRT for version 4.0 consist primarily of making the runtimes smaller, faster, and easier to use and providing a debug version to help users quickly develop bug-free programs.


The development of a debug version of the library will be extremely helpful to users. We can help catch some of the most common user programming mistakes: writing past the end of an allocated block (usually by only a few bytes); failing to free allocated memory (memory leak); and passing invalid parameters to C runtime functions. Integration with the MFC debug heap will assist MFC users


Details


Performance





Heap Speed - The current runtime heap is extremely fast for ‘normal’ allocation patterns. However, unusual or pathological patterns can result in performance degradation and fragmentation. We plan to implement a ‘souped up’ version of the current heap that handles small objects separately - we believe that this will help with unusual allocation patterns (paying particular attention to ones that can be generated by C++ and MFC). Testing will be required to determine the fragmentation behavior of this scheme. We also plan to implement a ‘toy’ version of some TBD but widely known and respected heap algorithm. We will then compare 1) current heap; 2) ‘souped up’ heap; 3) ‘toy’ heap; and 4) NT heap. The NT heap is being compared as a baseline - the newly added heap walking APIs are not available on all platforms and use of the system heap would preclude doing a debug heap. If a clear winner emerges early, this might be a Manatee release 2 candidate.





Reduce Code Size - Much attention has always been paid to keeping CRT at minimum size and granularity, but we plan to take a fresh look at ways to help users produce the smallest EXE. We will examine the minimum required startup code and see if that can be reduced. We can document more fully how users can create their own entry points to avoid any runtime startup overhead at all. Also, support for multiple version of Win32, particularly in the international portions of the runtime, has severely bloated certain sets of functions.





NCEG FP Conformance - The NCEG/X3J11 working paper on floating point libraries is quite stable and will probably be adopted pretty much as is. We plan to implement those features which are least likely to change (which means most of them). 





Memory mapped stdio - Using memory mapped direct to disk for binary mode file IO could be a huge performance win. We will implement and test this scheme and add it for V4 if it is effective.





IO buffering - The current stdio buffering scheme flushes the buffer whenever a seek is made. In binary mode, it is possible to determine if the seek is within the current buffer and avoid flushing. We will implement it and see if saving the buffer offsets the cost of calculation.





Debug Support





We will create debug versions of all library models: perhaps libcd.lib, libcmtd.lib, and dcrt40.dll. Note that modules compiled with the non-debug version interacting with modules compiled with the debug heap is not supported. It can be done if care is taken to ensure ‘safe’ interaction between these modules, but we should strongly discourage this practice. We are very early in the planning stages, so much of this section may later change.





Debug Heap - We will move as much as possible of the MFC debug heap down into the CRT heap and leave hooks as needed to support MFC-specific debugging needs. Allocated blocks will be larger than normal and the padding will be initialized to a known pattern. Whenever requested or at every free() (TBD) we will examine the allocated heap for overwritten padding and notify the user if found. We will support MFC-like leak detection. A heap browser in the IDE might be considered, but certainly not in the V4-timeframe.





Debug Functions - All runtime functions should have asserts in place to detect bad parameters, unusual conditions, and non-benign Win32 API failure. Note that things like running out of memory during allocation should not assert - malloc should continue to return NULL - but should print a warning message. Whether asserts call the debugger or print an assert message is TBD and may be an option for the user to choose. The TRACE feature found in MFC may not be appropriate and useful for most of the C runtime, except perhaps in stdio/lowio.





Source Release - Starting with Manatee release 2 and continuing with all subsequent releases, CRT source will be included on the CD. This will not include floating point sources or non-portable source other than Intel assembly. The debug libraries will be built from these sources, so users will be able to step into the runtimes when debugging their programs. Also, for the first time, this source release will allow users to build the CRT as a DLL (but their version will be named mycrt40.dll or somesuch).


Miscellaneous





File Handle Limit - We will remove the current arbitrary limit on the number of file handles.





MT locks - Allow users to turn of MT locks when using the multithreaded CRT. The lock() function will still be called, but expensive calls to EnterCriticalSection will be avoided.





Others - We need to merge the NT SDK CRT tree fixes and Mac/PowerMac platform-specific work into our tree. Also, IBM/PowerPC work will be merged in this timeframe.


Key Resources


Development Lead:�
Chris Weight (ChrisWei)�
�
QA Lead:�
TBD [Kevin Boyle (KevinBoy) current]�
�
Program Management:�
TBD [Jeff Henshaw (Jhenshaw) current]�
�
User Ed:�
TBD [Marilyn Johnstone (MarilynJ) current]�
�
SLM Tree Locations


TBD - most likely \\ikura\vc3slm ! src\crt.
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