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WHY?

● Importance of figuring out why does the build fail
● Where to look? Vivado timing reports
● Timing reports are huge and not easy to understand

Possible problems on critical path:
● Too many/few FFs
● Too big fanout
● Congestion

Possible solution:
● Create a tool to analyse and visualize timing reports

Timing Paths 
Example

Typical Timing Path



Timing Path Summary Example

● Slack - positive slack indicates that the path meets the path requirement, which is derived from the timing 
constraints

● Source - path startpoint and the source clock that launches the data
● Destination - path endpoint and the destination clock that captures the data
● Requirement - timing path requirement
● Data Path Delay - accumulated delay through the logic section of the path
● Logic Levels - number of each type of primitives included in the data section of the path
● Clock Path Skew - insertion delay difference between the launch edge of the source clock and the capture 

edge of the destination clock
● Clock Uncertainty - total amount of possible time variation between any pair of clock edges



The second half of the report provides more details on the cells, pins, ports and nets traversed by the path. It is 
separated into three sections:

Source Clock Path

Data Path

Destination Clock Path



● Two types of output -> json and txt
● Both contain details of all critical paths for app for each implementation strategy that was run

From txt report developers can see:

● All critical paths sorted by slack
● All components on each critical path
● Fanout for each component and how much does it affect delay time



● Running TPA tool on multiple builds
● Visualize data as interactive html report
● All data is available in json format -> users can write their own visualization scripts

Number of Times Module Appeared on Critical Path for Each Strategy



Average Increment for Each Module on Critical Path Per Strategy

Module Count on Critical Path for Each Strategy



Success/failure percentage per strategy

Average place and route time per strategy

Best and worst place/route time per strategy



● Detailed overview of all apps built with all engine parameters and path to build locations.
● Work in progress.

List of all apps that were part of the Maxware build



● Integrate txt output in MaxIDE
● Make it part of Maxware build CI job
● Add separate report for each app
● Add more explanation (legend maybe) for all elements shown in txt format
● Add analysis for Min delay paths (hold/removal)
● Investigate how is the build affected by: enables, clock skew, clock tree
● Create a list of top 10 critical apps in Maxeler with every new compiler release and use them to improve compiler


