X-Engine: An Optimized Storage Engine for lebaba Group
Large-scale E-commerce Transaction Processing

PR B ==

Gui Huang, Xuntao Cheng, Jianying Wang, Yujie Wang, Dengcheng He, Tieying Zhang, T At Bt
Feifei Li, Sheng Wang, Wei Cao, and Qiang Li LT v 5 =F!1' |:|.||
: £ |

Alibaba Group Paper

Problems Architecture
4 N\ [ )
25 | - 125 . . .
~ Response time woies 0 « Tiered storage with the
/_\1.00_ ——— Normalized TPS 100 | Hot Data Tier i .
B % J— —r ; LSM-tree suits the data
g 0751 75 _E Redo Logs Active Memtable Memtable l. OC al.|ty |n e-commerce
%0.50 WA U | 50 B Reads transactions
< ‘b e | -+« Caches compensate
025 23 Warm/cold Data Tier
. , — 5 the read performance
U330 2340 2350 00:00  00:10  00:20  00:30 0 4 A ata Tles « Reduced extent sizes
THPR, ’ Woemduaonl i -
» 122 X TPS spike on the start of the on | NVM/SSD | | increase data reusing
Singles’ Day Shopping Festival cai:lﬂﬁi“i—" =SS = - Colddtaon | | du.ring compactions
» R/W ratio drops to 3:1 from 10:1. o | = Using CPU for
. : 0 taon | | .
More inserts/updates than usual 5 J | Extent | Extent | Extent | Extent || “sqpypp | transactions, and FPGA
» Business-critical response time for compactions
Optimizing the write path Optimizing the read path
4 N\ )
» Data Flow —>Control Flow Multi-staged pipeline
TN Read/wfi — Thread a Thread b, c, d Table Cache
vw w.lrt » Trglsefl;:tion Log Bloom Filters
Logs & Commit Phase  [—> PUHet Flushing
LSM-tree Wr‘li'ter - ;i,ter o :ter A : T—— Index Block
_ ‘L ‘L J' Flushing " | |Pri.Key| Col. 1| Col. 2
Queues Data Block
i l i Log Schema
Multi-staged Flushmg)
Pipeline Time
« Asynchronously buffering changes « Small-size extents with schema and indexes
« Tuned number of writer threads e Multi-version skiplists for the memtable
« Separating disk I/0s and memory writes  Row caches for point qgueries
« Fine tuning of the thread-level parallelism « Block caches for range queries
* Using fewer threads to saturate the I/0 « Copy-on-write multi-version metadata index

Workload: mixing point/range lookups, updates, inserts XI5 DR Payment
- 0] 7 o e ?l'aobao com * Logistics
§125- ?§125 M T gd h h
g - 2 — * Trade history archives
= - = == M alimama .
= i = 75 == * Advertisements
2 50 B R © DingTalk * Messages
£ 7 J * Cloud-native DB administration
! 80:11:6:3  77:10:0:4  66:10:16:8  42:10:32:16 ! 80:11:6:3  77:10:9:4  66:10:16:8  42:10:32:16 - /
Mixed workloads (%:%:%:%) Mixed workloads (%:%:%:%)
Workload: skewed point queries, range queries , °
© Row cache hit rate ¥ Block cache hit rate 4-QPS — ¢ DiStribUted read/Write Split
poeoetol il BN T e e NN o XcEng * Hybrid ional/analytical i
_— ”,* Trhw: 2 v X Bngine ybrid transactional/analytical processing
P e 2 S P A TW *Inno :
E O Y e aannil o : g % o) BT R R W % RocksDB ML for data temperature detection
s Y 4 w g E2 e * ML for record prefetching & caching
O 22 oot - £ 5 N f\‘%:i; * Scheduling of compactions
SZORIREERRI AR TR S 0a S < 2 4 8 16 32 64 128 256 5121024 :
Zipf factor Number of records scanned ¢ Emerg|n g hardwa re
Cache efficiencies Range query efficiency ) * Security
g J




	幻灯片编号 1

