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Requirements
Core, Nonfunctional

General

1. The PAT shall introduce no more than 30% overall system overhead for the execution time of instrumented code. 
2. The PAT shall be designed to easily support other platforms of Berkeley UPC, HP-UPC, GPSHMEM, and Cray SHMEM. 
3. The PAT shall support Berkeley UPC v2.0.1 on Intel-based Linux clusters using InfiniBand. 
4. The PAT shall support HP-UPC v.2.3 on the HP AlphaServer. 
5. The PAT shall support GPSHMEM v1.1 on Linux clusters using InfiniBand. 
6. The PAT shall support Cray SHMEM v.??? on the Cray XD1. 
Instrumentation

1. The instrumentation unit of the PAT shall introduce no more than 20% overhead relative to the un-instrumented code. 
Measurement
1. The PAT shall support the addition of new events and event types. 
Analysis
1. The PAT shall perform all processing and analysis post-mortem with the option of displaying some data during program execution. 
Presentation
1. The PAT shall provide a GUI on Linux and Windows workstations. (!! Need to generate the list of visualizations)
2. The PAT shall provide a command-line user interface capable of duplicating all functionality available through the GUI. 
3. The PAT may use animation. 
4. The PAT shall provide macroscopic and microscopic views of the performance data. 
5. The PAT shall provide CUA (Common User Access) keyboard shortcuts for all mouse operations. 
Core, Functional

Instrumentation

1. The PAT shall instrument all valid UPC constructs listed in version 1.1? of the UPC Language Specification. 
2. The PAT shall instrument the following GPSHMEM constructs. (LIST)
3. The PAT shall instrument the following Cray SHMEM constructs. (LIST)
4. The PAT shall instrument all valid C user functions. 
5. The PAT shall support both profiling and tracing. Need to generate profiling/tracing entities.
6. The PAT shall support automatic instrumentation for a default set of constructs. 
Measurement
1. The PAT shall provide the user with timing event data. [execution_start, execution_end, notify_start, notify_end, wait_start, wait_end, transfer_start, transfer_end + profiling variety + HW counter variety]
2. The PAT may record the name, size, line number, source code filename, and operation type of each shared memory data access. 
3. The PAT shall support hardware counter event data through PAPI. (Need to decide which ones are applicable)
4. The PAT shall automate the creation of a single tracefile.
Analysis
1. The PAT shall support the aggregation of basic event types. (What kind of analysis? Which dictates what aggregation and filtering needs to be done)

2. The PAT shall support the filtering of performance data.
3. The PAT shall provide basic load balancing analysis such as a count of the number of busy nodes. 
4. The PAT shall provide means to manage and compare performance data across multiple executions. (LIST)
Presentation
1. The PAT shall provide a user-driven default set of performance visualizations. [ (!! Need to determine the set later)

2. The PAT shall provide a Gantt chart (timeline) display of communication events. (!! Need to determine what goes into this visualization)
3. The PAT shall provide source code correlation for all visualizations when possible. 
4. The PAT shall provide speedup charts for various numbers of nodes. (LIST) 
5. The PAT shall provide a call-tree graph paired with profiling data. This visualization shall include a timing graph that provides inclusive and exclusive execution times and percentages for each function call. 
6. The PAT shall provide a visualization that displays the communication volume between nodes.
7. The PAT shall provide a visualization that depicts the striping of shared arrays along with the number of shared memory accesses from each node.
Advanced

General

1. The PAT may support MuPC v.1.1 on Linux clusters. 
2. The PAT may support GCC-UPC. 
3. The PAT may support SGI-SHMEM on the SGI Altix 350. 
4. The PAT may support systems with heterogeneous nodes with low-level hardware differences. 
5. The PAT may support multiple executions. (!! What to compare, display)
Instrumentation

1. The PAT may support MPI 1.1. 
2. The PAT may support dynamic binary instrumentation. 
3. The PAT may allow source code instrumentation through the GUI. 
Measurement
1. The PAT may support variable content event data such as shared memory values. [Support variable content event data (i.e. current variable value. Tie to analysis of memory system A-A#3. A for now, preferably CF)]
2. The PAT may store event data using a portable format through the use of a conversion unit. 
Analysis
1. The PAT may provide advanced load balancing analysis. (Need to decide what)

2. The PAT may provide advanced scalability analysis. 
3. The PAT may provide memory system analysis.
4. The PAT may support multiple analyses for the same data.
Presentation
1. The PAT may use animation for advanced visualizations. 
2. The PAT may provide a standard interface for creating new visualizations. (!!difficulty)

3. Provide % differences of metrics between different runs [related to A-G#4](?? Need to clarify)

4. The PAT may support searching of performance data. 
5. The PAT may depict advanced distributed shared memory accesses. (LIST)
6. The PAT may provide views where profiling data is graphically depicted per process on separate lines on the same visualization. 
7. The PAT may provide Kiviat diagrams for processor utilization, cache miss rates, and other profiling entities. (low priority)

8. The PAT may provide side-by-side or transparent view of related visualizations. (Need to decide the set later in the design phase)
9. The PAT may provide multiple views of the performance data. (Tied to A-A#4)
Other

General

1. The PAT may support execution on systems with heterogeneous nodes with varying Instruction Set Architectures, Operating Systems, networks, etc.
2. The PAT may support performance data management. (NEED TO CLARIFY)
3. The PAT may support simulation for UPC/SHMEM applications. 
Instrumentation

1. The PAT may instrument all valid UPC programs in other UPC specifications such as the I/O and Collectives Specifications. 
2. The PAT may instrument all valid C program loops and other constructs. 
3. The PAT shall provide functionality such that switching between profiling and tracing mode requires no recompilation. 
Analysis
1. The PAT may calculate a base line total execution time. 
2. The PAT may automatically analyze and detect performance bottlenecks. 
3. The PAT may provide a method to extend types of performance bottlenecks that are detected.
4. The PAT may provide a user-extensible repository of bottleneck patterns

5. The PAT may provide performance prediction functionality. (similar to O-A#2) 
Presentation
1. The PAT may provide a program graph visualization. 
Optimization
1. The PAT may support automatic bottleneck detection.
2. The PAT may support automatic bottleneck resolution. [giving suggestions, manual optimization]

3. The PAT may support an automated optimization mode.
Guidelines

General

1. The PAT should take no more than two hours to install in the average case.
2. The PAT should be easily extensible to support the advanced features listed above. (??)
3. The PAT shall be easy to learn. (??)
4. The PAT should be stable. (??) 
5. The PAT should provide a clear design document.
6. The PAT should provide a clear user manual.
7. The PAT should reuse as much as possible.
8. The PAT should be written in componentized style using well-defined interfaces and established functionality conventions. 
9. The PAT should be written in a manner that facilitates portability.
10. The PAT should provide initial functionality based on demonstrable user needs 

11. The PAT should provide repeatable performance factors. 
12. The PAT should provide a consistent way to choose and measure performance factors.
Instrumentation

1. The PAT should minimize the number of routines in the SHMEM measurement library by using common library routines for the same set of SHMEM functions. 
Measurement

1. The PAT should not disturb overall program behavior. (Similar to CN-I#1)

2. The PAT should use an efficient and scalable tracefile format.
Presentation

1. The PAT should provide visualizations that guide rather than rationalize. (!! How to determine this)

2. The PAT should provide coherent visualizations even with very large data sets by avoiding showing too much detail in a single visualization. 
3. The PAT should provide a logical grouping of events based on color, label, shape, size, etc. 
4. The PAT should provide interactive visualizations. 
5. The PAT should provide simple visualization controls. 
6. The PAT should have no more than seven menus and no more than seven choices in each menu. 
7. The PAT should not allow menus nested more than four levels deep nor require more than four mouse clicks to perform any function. 
8. The PAT should provide at least one text-based, profiling visualization. 
9. The PAT GUI should behave consistently across multiple platforms.
