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Design Systems

Triton tools and Xilinx EDK Design Flow

Introduction

Triton tools suite consist of the Triton Tuner and the Builder. There is very little
connect between the Tuner and the EDK flow except for the PowerPC compiler
used to generate the executables for the C applications to be profiled by the
Tuner. Builder however has very significant interaction with the EDK/Flow. The
intent of this document is to demonstrate how the partitioned co-processor RTL
from a Triton Builder Project is integrated with a system being built in the Xilinx
Platform Studio. For this first an example C compute loop is partitioned into the
corresponding RTL and C driver calls. Once this is done process of integration
with the EDK flow is shown. The document will not go into the detailed flow of
either Triton Builder flow or the Xilinx EDK (reader is encouraged to refer to other
documents that describe the respective detailed flows) but will only describe the
hand-off from the Builder flow to the flow on the EDK.

Design Hardware Software partitioning: Triton Build er

The Triton Builder makes the process of partitioning compute blocks from C code
simple. Compute loops or leaf functions are selected through the Partitioner GUI
(Fig.1). We begin with a very simple C code that multiplies 32 bit Integer values
from two arrays and stores the result in a third array. The for loop (Fig.1l) is
selected for partitioning and the address of the resultant accelerator and other
parameters are configured (Fig.2). The base address configured has to be inline
with what the designer intends to have in the system that he builds in the EDK.
The partitioner will generate the code for the co-processor (or accelerator) drivers
in the <Project Path>\BuilderProject#\WORKSPACE#\applications folder namely
the example_appmod.c (this is generated by the partitioner form the original
example.c) and the pace_driver.h and pace_driver.c files. Once the partitioning is
done the RTL generation as shown in Fig.3 is carried out. First the Brawn RTL of
the co-processor (accelerator) is generated and after that the CCU RTL is
generated. Together the Brawn and CCU RTLs constitute the accelerator. Fig.4



illustrates the folders in the workspace and the files that are necessary to migrate
to the EDK flow.
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Fig.4: The Folders in the Builder Project to look f  or files to move to the EDK flow

Generating the BRAM netlist from the Coregen.

The Poseidon accelerator (PACE) would use the Block RAMS on the FPGA to
store the array values (shown in Fig.1) in the application. The Triton Builder’s
RTL generation generates the Coregen Script (See Fig.4) to help the designer
generate the netlists for the BRAMs to be used by the accelerator (or Co-
processor). For this a Coregen project has to be opened where the relevant
FPGA device to be used has to be selected and the plmu.scrpt (see Fig.4) has to
be run through the File->Execute Command File Option by pointing the path
where the script is stored. This would generate the EDN (Electronic Data Netlist)
files corresponding to every BRAM used by the PACE.

Creating the IP repository for the Accelerator.

Once the all the RTL and the netlist files are generated for the Accelerator the
peripheral has to be specified to be part of an IP repository either user defined or
part of a Xilinx Platform Studio Project. For this Fig.5-14 illustrate the procedure
to create such a repository. Firstly the Xilinx Platform Studio has to be opened
and Create/lImport Peripheral option under the File menu has to be clicked. This
would generate the window in Fig.5. The same procedure holds when the
creation of the repository is done as part of the system generation using base
system builder wizard.
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Fig.5: Step 1 of the creation of the peripheral: Na  me the top VHDL entity.
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Fig.6: Step 2, Indicate what mix of files are prese  nt as part of your peripheral.



Fig. 7: Step 3. Since you already have the RTL gene rated by the builder, notify accordingly.

Fig.8: Step 4. Include the top level entity, Brawn  and CCU RTL files.



Fig.9: Step 5. The PACE has a Master-Slave Interfac e to the PLB bus.

Fig.10: Step 6. Some of the PLB signals must be exp licitly assigned because of a minor
difference in naming conventions when connecting so me signals on the PLB bus.



Fig.11: Once the Bus is correctly defined there sho  uld not be any more problems. Click to
next.

>

Fig.12: Currently there are no interrupt service ro  utines generated as part of the PACE
driver that manages the accelerator through a polli ng loop. After this keep clicking on
Next.



Fig. 13: This is the instant where the BRAM netlist is included as part of the repository.

Fig. 14: That’s It.



Using the PACE in a System through the Xilinx Platf ~ orm Studio.

Setting Up the Hardware.

Once the repository for the PACE is created it can be used during building of any
FPGA based system using the Xilinx Platform Studio. This can be done through
the Add/Edit Cores tab where the pacetop IP can be included as part of the
system. This is shown in Fig. 15-18. Once the steps are followed the process of
including the PACE IP as part of the hardware system is complete.

Fig. 15: Including the PACE in the Design.



The base address p
has to be same as
the value configured

during partitioning.
See Fig.2.

Fig. 16: Generally the address space of the spacei s dependent on the number of the
BRAMSs and the number scalar registers used by the P ACE. The maximum possible
address space for the PACE is 16 MB.
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Fig. 17: Configuring the Bus connection for the pacetop as Master-Slave.
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Fig. 18: Finally connecting the PACE clock ( pace_clk) to the system clock ( sys_clk_s ).

Setting Up the Software.

The files that need to be included into the software project is obtained from the
application folder in the Builder Project workspace (see Fig.4). To use the PACE
instead of the loop in software the application needs to be compiled by defining
the PACE_ACCEL symbol as part of the advance directive option during
compilation (see Fig. 19-20).

Conclusion

Once the hardware and the software are setup the bitstream for the system and
the executable image of the application can be built and then loaded onto the
FPGA to realize the system. Thus the design flow starting from the Triton Builder
to the Xilinx Platform Studio has been demonstrated.
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Fig. 19: The software project using the PACE.

Fig. 20: The defining the PACE_ACCEL during compila  tion of the application.



