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A
DB Column Scan ’ Dresden Database

Recent Scan Approach for Compressed Columnar Data

= exploits the intra-instruction parallelism at the bit-level of modern processors.
= multiple compressed data are packed horizontally/vertically into processor words.
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Bit Padding
Advantage

= Evaluate any kind of predicates (Equality, Greater than, etc.) directly on the encoded data.

Yinan Li and Jignesh M. Patel, BitWeaving: fast scans for main memory data processing. SIGMOD, pp.289-300, 2013.
@ TECHNISCHE 3Lamport, L.: Multiple byte processing with full-word instructions. Communications of the ACM 18(8), 471{475 (1975).
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Yinan Li and Jignesh M. Patel, BitWeaving: fast scans for main memory data processing. SIGMOD, pp.289-300, 2013.
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Design Configurations

Target CPU-FPGA System: Zynq UltraScale+
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* FPGAs may be extremely useful for off-loading column-scan operations
* “Optimal” design is tradeoff between max performance and system complexity
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Yinan Li and Jignesh M. Patel, BitWeaving: fast scans for main memory data processing. SIGMOD, pp.289-300, 2013.

@ JECHNISCHE 3Lamport, L.: Multiple byte processing with full-word instructions. Communications of the ACM 18(8), 471{475 (1975). 16
DRESDEN




FPGA Architecture Q) Do panas:

A Field Programmble Gate Array (FPGA) is a programmble logic device which is capable to implement
any type of user defined logic function/circuit.

Inpu t/O utput
. B' cks Logic Block
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Column Scan

...Explore two hardware-based
implementation opportunities

B/tWeavmg/Hl Naive3 BitWeaving/V* >

Scan Perf. > {
|| wnme LUTs — 13.68% LUTs — 12.89% ] | LUTs — 13.99%
Resource <t

Flip-Flops —9.5% Flip- FIops —8.64%

Flip-Flops —9.15%

* FPGA is best for Naive technique and BitWeaving is perfect for SIMD.

* To improve scan performance through FPGA do not require any fancy scan mechanism as BitWeaving due to its high parallelism
criteria and flexibility to configure hardware as per requirements.

Yinan Li and Jignesh M. Patel, BitWeaving: fast scans for main memory data processing. SIGMOD, pp.289-300, 2013.

@ JECHNISCHE 3Lamport, L.: Multiple byte processing with full-word instructions. Communications of the ACM 18(8), 471{475 (1975).
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= BitPacking is one of the most applicable compression scheme in this domain showing a very good---not always
optimal---behavior for different data properties
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