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.  The “docs preview” command is used to build the
1. Introduction Sphinx documentation for a library. This includes a Eﬁyﬁgﬁjﬁgrea
change log and a version number for the next release. _ p9libraries
« The Electronic System Design Group (ESDG) develops bespoke data acquisition (DAQ)
systems to process the terabytes of raw data generated by detector systems in modern, * The “lib clone” command adds an FDK compatible "— my b )
large-scale science experiments. library (Git repository) to the current workarea and — OJ.gtt
« Modern field programmable gate arrays (FPGAs) contain configurable logic blocks, installs the pre-commit scripts. Shown in the red box. - gzggd
digital signal processing slices, block RAMs and multi-gigabit transceivers. As a result, _ sim
FPGAs are often used to implement the custom, low-latency digital electronics required « The “lib init" command initialises a new library. The _ [src
to process, packetize, and transmit the data from detector systems. directory structure for the library is specified in a user —— B .fdk_lib.yam|
- Furthermore, the re-programmability of FPGAs enables the circuit description to be defined template. Documentation components, pre- g — B LICENCE
refined iteratively, ensuring suitability to the experiment whilst avoiding the long design commit scripts and a licence are added to the library. - :
cycles and tooling costs of application-specific integrated circuit (ASIC) development. The library is initialised as a Git repository and pushed U B clone_lib
« A circuit description for an FPGA can be captured using high-level code, a block diagram to a remote. An example is shown in the blue box. L 5 port_lib
or a hardware description language (HDL). Engineers in ESDG use a HDL-based workflow B
so they can optimise resource usage and performance. « The “lib port” command clones and converts a library —— [Jsim
 The HDL design for an FPGA is called firmware. that is not FDK compatible. This is useful when — [T support

—— [Jdoc _themes

adopting the work of other engineers. ___ (Jlib_templates

‘it —— [Jlicences
interconnects (ICs), registers and XML descriptions of
+ HDL designs are modular and hierarchical. Usually, one HDL file describes one module, the memory map from a user provided description. Figure 3 — Example Workarea.
but this description may instantiate other modules from other files. o | | | |
» The build process compiles the hierarchy of HDL files into a single binary file that can be * The "proj init” initialises a new Vivado or Quartus project. The user is required to enter
used to program the FPGA. information that cannot be determined by parsing the source code.
« The binary file is not human readable, and an engineer must modify the HDL to change
the functionality of the firmware. « The “projregen” command re-runs the parser for an existing project. This is used to
. Complex firmware designs can include hundreds of files that must be organised into the update the hierarchy of files after source code modifications. The information entered
correct hierarchy to enable easy modification and Comp”atign. during the initialisation command is read from the Configuration file.
« The engineer can decide how the files and HDL design units within them are named, and
how the source files are organised in the filesystem. » The “workarea ide” command creates an IDE project using all the libraries in a workarea.
» This variability and scale makes reconstructing the hierarchy of source files difficult. This allows the engineer to leverage the powerful features of an IDE.
« The difficulty reconstructing the hierarchy impedes collaborative working and the
deployment of automated build and test routines. « The “workarea init” command creates the directory structure shown in the green box.

The files in the support directory are used when creating libraries.
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3. Firmware Development Kit (FDK)

FDK Command List Screen

 The FDK is a software application that parsers the HDL to determine the hierarchy of the
design units.

« Once the hierarchy has been determined, the software can create a project in the
specified electronic design automation (EDA) tool.

« The FDK has successfully streamline collaborative working between engineers in ESDG
and enabled continuous integration (Cl) testing.

- Library Commands
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- Below are the workflow diagrams for creating a new firmware project and sharing a
project using the FDK. The coloured boxes contain FDK commands.
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Figure 1 — New project workflow with the FDK.

> @ infra_clocks : clocks_infralrtl ks_infra.vhd) (1

> @ ® jtag_axi_0 (jtag_axi_0.xci)
[ Start i—» fdk proj clone —»‘ fdk docs preview ] v @ payload : dune_payload(rtl) (dune_payload.vhd) (5)
® inst_axidlite_payload_ic : axidlite_dune_payload_ic_iclbehav) (axidlite dune payl

> @ inst_axidlite_cmac_monitoring : axidlite_cmac_monitoringlaxidlite cmac monitord
v @ udp_io : udp_io_100g(rtl) (udp_io_100g.vhd) (4
~ @ udp : udp_core_interface_nomac(wrapper) (udg

core interface nomac.vhd)

® gen_udp_clk_fifos.udp_in_fifo_inst : axids_fifolrt!) (axids fifo,vhd)
® gen_udp_clk _fifos.udp_out_fifo_inst : axids_fifolrtl) (axids fifo.vhd)
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® n input_pipe : udp_axids_pipe(rt]) (udp_axids_pipe.vhd)
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projimp proJ sy Next Release
=) Changelog
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Figure 2 — Project sharing workflow with the FDK. Figure 4 — The FDK GUI, an IDE project, a Vivado project, a project YAML file, and documentation pages with a changelog.
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