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● Implement the Wire Protocol for YCSB + TPC-C support (100%)

○ Backed with sqlite for correctness testing

○ Integrated with the new Peloton Query cache

● Support Memcached API with Peloton (75%)

○ Tested with benchmarks: YCSB, memslap

Overview



The Wire Protocol
In collaboration with 

Jianhong Li, Runshen Zhu and Ryan Xian



Wire Protocol for Peloton
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SIMPLE QUERY PROTOCOL
● From PSQL

○ StartupMessage (F)
○ Query (Q)

● At Server
○ AuthenticationOk (R)
○ ErrorResponse (E)
○ ReadyForQuery (Z)
○ EmptyQueryResponse (I)
○ RowDescription (T)
○ DataRow (D)
○ CommandComplete (C)
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EXTENDED QUERY PROTOCOL
● YCSB and TPCC use JDBC to run benchmarks
● JDBC requires the extended query protocol support
● Main packets supported

○ Parse(P): Query/Prepared Statement string + Prepared Statement handle (cache the handle)
○ Bind(B): (Prep Statement only) - Handle + Bind parameters
○ Describe(D): Indicator of statement type
○ Execute(E): Execute the complete statement on Sqlite
○ Sync(S): End of txn indicator

● Txn awareness through the cache
● Coarse-grained locking, because, Sqlite



EXAMPLES - PARSE
13:43:28,388 [../../src/backend/wire/protocol.cpp:318:exec_parse_message] INFO  - PARSE message

13:43:28,388 [../../src/backend/wire/protocol.cpp:324:exec_parse_message] INFO  - Prep stmt: S_2

13:43:28,388 [../../src/backend/wire/protocol.cpp:327:exec_parse_message] INFO  - Parse Query: INSERT INTO 
"USERTABLE" VALUES ($1, $2, $3, $4, $5, $6, $7, $8, $9, $10, $11)

13:43:28,388 [../../src/backend/wire/protocol.cpp:345:exec_parse_message] INFO  - NumParams: 11



EXAMPLES - BIND
13:43:28,389 [../../src/backend/wire/protocol.cpp:384:exec_bind_message] INFO  - BIND message

13:43:28,389 [../../src/backend/wire/protocol.cpp:386:exec_bind_message] INFO  - Portal name:

13:43:28,389 [../../src/backend/wire/protocol.cpp:388:exec_bind_message] INFO  - Prep stmt name: S_2

13:43:28,389 [../../src/backend/wire/protocol.cpp:460:exec_bind_message] INFO  - TEXT mode

13:43:28,389 [../../src/backend/wire/protocol.cpp:464:exec_bind_message] INFO  - Bind param (size: 1) : 0

13:43:28,389 [../../src/backend/wire/protocol.cpp:460:exec_bind_message] INFO  - TEXT mode

13:43:28,389 [../../src/backend/wire/protocol.cpp:464:exec_bind_message] INFO  - Bind param (size: 100) : RMVg9zN9>[$|:
-:Slr'NS=%(|[-==KrxKB)|k~yN-;GRYT ^kc%[gV5T&`Ao(1/k$,A0\+=1BQgBLy{QGQTZS3RF,:_PYL?,/V5$



EXAMPLES - EXECUTE
13:43:28,389 [../../src/backend/wire/protocol.cpp:560:exec_execute_message] INFO  - EXECUTE message

13:43:28,389 [../../src/backend/wire/protocol.cpp:583:exec_execute_message] INFO  - Executing query: INSERT INTO 
"USERTABLE" VALUES ($1, $2, $3, $4, $5, $6, $7, $8, $9, $10, $11)

13:43:28,389 [../../src/backend/wire/sqlite.h:179:ExecPrepStmt] INFO  - Executing statement......................

13:43:28,389 [../../src/backend/wire/sqlite.h:182:ExecPrepStmt] INFO  - ret: 101

13:43:28,389 [../../src/backend/wire/sqlite.h:184:ExecPrepStmt] INFO  - column count: 0

13:43:28,389 [../../src/backend/wire/protocol.cpp:236:complete_command] INFO  - complete command tag: INSERT 0 1





Implementing Memcached Support
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● Performance profiling of wire protocol

○ Potential Bottlenecks due to std::vector and std::string

● Stack smashing

● Prepared statements!

● SQL Constraints support (INSERT ON CONFLICT UPDATE)

● Performance Tuning

○ Upon profiling we observed that string operations, new and index scan for searching the table 

are the major bottlenecks

Issues



● Replacing Berkeley sockets with Libevent for wire protocol
● Integration with Peloton query parser and planner
● Integrate Memcached in new frontend
● Use hand coded execution plan for Memcached operations or compiled query

Future work


