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Written without regard to implementation issues or implementation difficulty

Category: Portability/Software Design

1. PAT shall be written in a componentized style such that its code base interacts through well-defined interfaces

2. PAT shall be written in a manner facilitating portability

a. Components that rely on platform-specific libraries shall be made optional, or generic (lesser-functional where necessary) components shall also be provided

Category: Instrumentation

1. PAT shall instrument all valid C, UPC, SHMEM, and MPI programs

2. PAT shall provide a profiling facility and tracing facility

a. The profiling facility shall capture

i. Profiled entities

1. User functions

2. While/for loops

3. UPC language constructs (upc_forall in particular)

4. Shared-library/library calls

ii. User/system/wall time spent for each profiled entity

iii. Selectable hardware metrics (such as FLOPs, L1 I miss rates, L2 data miss rates) for each profiled entity

b. The tracing facility shall capture

i. All explicit (library calls)/implicit UPC communication

ii. All explicit SHMEM communication

iii. On the level of source code line (or variable name where appropriate)

3. Instrumentation shall incur no more than 20% runtime overhead

4. PAT shall allow profiling, tracing, or a combination to be used

a. The profiling and tracing functions shall be turned on and off through the use of environment variables such that no recompilation is necessary

b. The set of profiled user functions will default to all user functions, but the list of functions may be controlled through an environment variable such that no recompilation is necessary

c. The profiling and tracing shall also be controlled through UNIX signals during runtime

i. SIGUSR1 = start/continue tracing

ii. SIGUSR2 = pause tracing

d. The profiling and tracing may also be manually controlled using a well-defined API

5. PAT shall provide automatic instrumentation

a. Instrumentation will support profiling and tracing functions above

b. Can be either source- or binary-level, but requirements are

i. Fully automatic

ii. Data captured at the line and variable level of the source code

iii. Binary instrumentation preferred

1. Less interference with compiler optimizations

2. Easier for user

3. But if chosen, must be able to relate things to source line and variable level!

Category: Processing and analysis

1. PAT shall perform all processing and analysis post-mortem

2. PAT shall have a user-extensible repository of bottleneck patterns

a. These patterns shall be matched across a program’s trace file for later presentation from the visualization program

3. PAT shall have an optional filtering step where all uninteresting events are filtered

a. Where an interesting event is

i. Excessive time spent in a specific function

ii. Excessive time in a loop or function spent blocked for communication

iii. Large percentage or amount of bandwidth used

b. These “interesting” features may be controlled by user specifications

Category: GUI/Visualization

1. PAT shall provide a cross-platform GUI that will also work on workstations

2. GUI shall provide several visualizations

a. Gantt chart showing implicit communication along with one other metric

b. (others that we deem necessary)

c. GUI shall also provide standard interface for creating new visualizations

3. GUI shall be able to merge profiled and tracing information such that the user does not have to worry about whether tracing or profiling was used during the data collection stage

4. GUI shall provide scrolling and zooming options for all visualizations

a. GUI shall not use the “tape” analogy under penalty of torture

5. GUI shall also have a “source correlation” mode that shows information inline with source code

6. GUI shall also provide a feature for recording and comparing performance data across runs, including

a. Speedup charts for different versions

b. (other visualizations that lend themselves to comparisons)

c. % differences of metrics in source code view between different runs

7. GUI shall follow the “rule of 7”

a. User should not have to remember more than 7 things at any given time

b. No more than 7 options/menu items on the screen at a given time

8. GUI shall provide keyboard shortcuts for all mouse operations

9. All features of PAT shall be accessible from the GUI within 4 mouse clicks

10. Any feature available in GUI shall also be available from command line

11. PAT shall provide a performance prediction that predicts program runtime if

a. Network conditions change

b. Faster processors are available

c. The program is run on a different platform

d. The detected bottlenecks were eliminated

Category: Automatic Optimization

1. PAT shall provide an automated optimization mode

a. PAT shall take source code, run it (recording any necessary metrics)

b. PAT shall analyze output from program and apply source code transformations

c. PAT shall repeat steps a and b until no further improvements can be made to program

2. This mode shall be performed automatically until a near-optimal version of program is obtained

3. PAT shall also provide a mode where only one run is performed and potential problems (detected via flow analysis, etc) are listed for the user

