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[Catapult v1: A Reconfigurable Fabric for Accelerating Large-Scale Datacenter Services]
(https://www.microsoft.com/en-us/research/wp-
content/uploads/2016/02/Catapult ISCA 2014.pdf)

[Catapult v2: A Cloud-Scale Acceleration Architecture]
(ftp://ftp.cs.utexas.edu/pub/dburger/papers/MICRO16.pdf)
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Figure 3: Components of the Shell Archi ciuse. 57
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[FPGA - ZHERAEFF A EIE]
(https://www.zhihu.com/question/24174597/answer/138717507)

Catapult v2
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Catapult v1f{EFSASZ 4 BEFPGA, v2i5HXREI T EEMFIME (Scale) , BFAESAS—imhy
FPGAFERAT, STRERIESAIRI —intdE =  TINBERIVIAESLI 7R HFREHH . Catapult
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scale”. “Cloud-scale” (T—/NA#EoT Iy “Web-scale’f+487) .
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Fig. 1. (a) Decoupled Programmable Hardware Plane, (b) Server + FPGA schematic.
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40G Network Bridge and Bypass ALMs MHz
406 | 7 i[:[ ------------ Y| 406 Role 55340 (32%) 175
T s : ] AD—‘— ool 40G MAC/PHY (TOR) 9785 (6%) 313
Ml el {1k 1 B9 40G MAC/PHY (NIC) 13122 (8%) 313
W T I Network Bridge / Bypass 4685 (3%) 313
Lightweight Transport Layer Protocol Engine | DDR3 Memory Controller 13225 (8%) 200
pr N i Elastic Router 3449 (2%) 156
- f__: Elastic LTL Protocol Engine 11839 (7%) 156
?"‘I“ET‘ LTL Packet Switch 4815 (3%) .
e pcie Gen3 1L PCle DMA Engine 6817 (4%) 250
- DMA x 2 Other 8273 (5%)
! Total Area Used 131350 (76%)
7 R M Total Area Available 172600
Fig. 5. Area and frequency breakdown of', r 1:4,.\ mccﬂhf‘}e 1m15‘J—w11h
Fig. 4. The Shell Architecture in a Single FPGA. remote acceleration support.
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frrEd. 2. O F% ) mCatapult vIEIRME N AERE6 L IMERER, REERZ,
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PCI Express link performance!2%5?]

PCI Express Line Transfer Throughput'!
; Introduced
version code rate!’ x1 x2 x4 x8 x16
1.0 2003 | 8b/10b 25GT/s 250MB/s 0.50GB/s 1.0GB/ls 2.0GB/s| 4.0GB/s
20 2007 | 8b/10b 50GT/s 500MB/s| 10GB/s 20GB/s 4.0GB/s 80GB/s
3.0 2010 | 128b/130b 8.0 GT/s 984.6 MB/s |1.97 GB/s | 3.94 GB/s 7.88 GB/s 15.8 GB/s
4.0 2017 | 128b/130b ~ 16.0 GT/s 1969 MB/s | 3.94 GB/s = 7.88 GB/s | 15.75 GB/s 31.5 GB/s
expected in i
5.000031] i 128b/130b 32.0 GT/s!" | 3938 MB/s | 7.88 GB/s | 15.75 GBIs |- = 51,GRls| 6.0.5E%
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