FSU DEPARTMENT OF COMPUTER SCIENCE

Supporting User-Friendly Analysis of Timing Constraints by Lo Ko and David Whalley Florida State University and Marion Harmon Florida A&M University

FSU DEPARTMENT OF COMPUTER SCIENCE

The Problem

• High-level timing analysis allows a user to relate timing constraints to source code portions.

• Low-level timing analysis on machine code is much more accurate.

• How can a user request and understand timing predictions associated with the more accurate low-level analysis?

FSU DEPARTMENT OF COMPUTER SCIENCE

Goals

• A user should be able to quickly select a portion of the program for timing prediction.

• The user should only be allowed to select portions of the program for which timing bounds can be obtained.

• The corresponding portions of the source code and machine code levels of the program selected by the user for timing prediction should be depicted.

FSU DEPARTMENT OF COMPUTER SCIENCE

Main Window at Function Level

FSU DEPARTMENT OF COMPUTER SCIENCE

Source Code Window

FSU DEPARTMENT OF COMPUTER SCIENCE

Assembly Code Window

FSU DEPARTMENT OF COMPUTER SCIENCE

Methods for Selecting Code Portions

• Two ways to select code portions for timing predictions.

— M ain Window Selection: The user can make very fine grain level requests.

— S ource Code Window Selection: The user can make requests very quickly.

FSU DEPARTMENT OF COMPUTER SCIENCE

Main Window at Loop Level

FSU DEPARTMENT OF COMPUTER SCIENCE

Main Window at Path Level

FSU DEPARTMENT OF COMPUTER SCIENCE

Main Window at Subpath Level

FSU DEPARTMENT OF COMPUTER SCIENCE

Selecting a Path via the Source Code Window

FSU DEPARTMENT OF COMPUTER SCIENCE

Best Case Path

FSU DEPARTMENT OF COMPUTER SCIENCE

Worst Case Path

FSU DEPARTMENT OF COMPUTER SCIENCE

Selecting an Infeasible Path

FSU DEPARTMENT OF COMPUTER SCIENCE

Selecting a Single Path

FSU DEPARTMENT OF COMPUTER SCIENCE

Expanded Selected Path

FSU DEPARTMENT OF COMPUTER SCIENCE

Implementation

• The X Toolkit and Xlib libraries were used. • Timing Tree

— B est and worst case predictions for multiple instances.

— P redictions for functions and loops versus paths and subpaths.

FSU DEPARTMENT OF COMPUTER SCIENCE

Future Work

• Supporting partial highlighting of source lines. • Displaying pipeline diagrams for subpaths. • Permitting finer grain level of requests for timing predictions.

• Allowing assertions in the source code.

— l oop iterations — t iming constraints

FSU DEPARTMENT OF COMPUTER SCIENCE

Displaying Pipeline Diagrams

FSU DEPARTMENT OF COMPUTER SCIENCE

FSU DEPARTMENT OF COMPUTER SCIENCE

Conclusions

• Friendly interface for assisting programmers in the analysis of timing constraints.

— T wo methods for selecting program portions for predictions are supported.

— C orrespondence between source and machine code levels is shown.

— U sers can only select portions for which timing bounds can be obtained.

• Advantages of both high level and low level timing analysis are achieved.