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Overview

e Implement the Wire Protocol for YCSB + TPC-C support (100%)
o Backed with sqlite for correctness testing
o Integrated with the new Peloton Query cache

e Support Memcached API with Peloton (75%)

o Tested with benchmarks: YCSB, memslap
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SIMPLE QUERY PROTOCOL

e From PSQL

(@)

(@)

StartupMessage (F)
Query (Q)

e At Server

(@)

O O O O O O

AuthenticationOk (R)
ErrorResponse (E)
ReadyForQuery (Z)
EmptyQueryResponse (l)
RowDescription (T)
DataRow (D)
CommandComplete (C)
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-ilter: [tcp.pnrt=:57721 v ] Expression... Clear Apply Save

0. Time TCP Delta Source Destination Protocol Lengtht Info

21 08.000048€ 0.00004800€ 127.0.0.1 127.8:9.1 TCP 66 58551 = 57721 [ACK] Seg=1 Ack=1 Win=43776 Len=0 TSval=26325965 TSecr=26
22 0.000089€ 0.00008900€ 127.0.0.1 127.8.0.1 TCP 152 58551 > 57721 [PSH, ACK] Seg=1 Ack=1 Win=43776 Len=86 TSval=26325365 TSt
23 0.000028€ 0.00002800€ 127.0.0.1 127.8.8.1 TCP 66 57721 > 58551 [ACK] Seg=1 Ack=87 Win=43776 Len=0 TSval=26325965 TSecr=2¢
24 0.075409€ 0.07540900€ 127.0.0.1 127.9.0.1 TCP 385 57721 > 58551 [PSH, ACK] Seg=1 Ack=87 Win=43776 Len=319 TSval=26325984
25 0.000018€ 0.00001800€ 127.0.0.1 127.8.9.1 TCP 66 58551 = 57721 [ACK] Seq=87 Ack=320 Win=44800 Len=0 TSval=26325984 TSec

Ethernet II, Src: 00:00:00 00:00:00 (00:00:00:00:00:00), Dst: 00:00:00 00:00:00 (00:00:00:00:00:00)
Internet Protocol Version 4, Src: 127.0.0.1 (127.0.8.1), Dst: 127.8.0.1 (127.0.0.1)

Transmission Control Protocol, Src Port: 58551 (58551), Dst Port: 57721 (57721), Seq: 1, Ack: 1, Len: 86
Data (86 bytes)

Data: 0OBEOB560003080075736572087369646468617274680064. . .

[Length: 86]

o8 00 00 0O B0 OO 0O 0O G0 OO0 00 08 0O 08 B0 45 0O
0l8 B0 8a e6 57 40 80 40 86 56 14 7f 00 00 01 7f 0O
028 80 Bl e4 b7 el 79 ce B4 55 99 59 c@® 03 2c 80 18
B30 ©1 56 fe 7e 00 08 81 01 @8 Ga 61 91 b3 cd 01 91

040
@50
060
078 ication
gso L.client
@90 g.UTF8..

) ®f Data (data.data), 86 bytes Packets: 25 - Displa... Profile: Default
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Filcer: (tcp.pnrt::57721 v 1 Expression... Clear Apply Save

No. Time TCP Delta Source Destination Protocol Lengtl Info
21 0.000048€E 0.00004800€ 127.8.8.1 127.8.8.1 TCP 66 58551 = 57721 [ACK] Seg=1 Ack=1 Win=43776 Len=8 TSval=26325965 TSecr=26
22 0.000089€ 0.00008900C 127.0.0.1 127.8.8.1 TCP 152 58551 = 57721 [PSH, ACK] Seq=1 Ack=1 Win=43776 Len=86 TSval=26325965 TS
23 0.000028E0.0OEO2800E 127.0.0.1 127.8.8.1 TCP 66 57721 > 58551 [ACK] Seq=1 Ack=87 Win=43776 Len=0 Tsval=26325965 TsSecr=2
24 8.075409€0.075409008€ 127.0.0.1 6.1 385 57721 > 58551 [PSH, ACK] Seq=1 Ack=87 Win=43776 Len=319 TSval=26325984
25 0.000018E0.PEE01800E 127.0.0.1 127.08.8.1 TCP 66 58551 =

M WM a W WM WM a WM | MW MW e MW e MW e MW e MW e ks

» Internet Protocol Versionm 4, Src: 127.8.0.1 (127.0.6.1), Dst: 127.8.0.1 (127.0.0.1)

57721 [ACK] Seq=87 Ack=320 Win=44800 Len=0 TSval=26325984 TSecr

WM AWM e W MWW e W s W L WM o WM WMo WM WM W

» Transmission Control Protocol, Src Port: 57721 (57721), Dst Port: 58551 (58551), Seq: 1, Ack: 87, Len: 319 ‘

rData (319 bytes)

0040
0850
0860
0878
008e
0890
0820
06be
08co
0ede
00ed
pete
g1ee
0110
0120
0130
0140
0150
0160 5 forming
a17@ i ings. on.Z.oa
018@

B

Packets: 294 - Displ...

Data (data.data), 319 bytes

Profile: Default
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Filter: | tep.port == 57721 v | Expression... Clear Apply Save

No. Time TCP Delta Source Destination Protocol Lengtl Info
24 ©.0/5409€ ©.0/540900E 12/.0.0.1 127.9.8.1 ce 385 57721 > 58551 |PSH, ACUK] Seq=1 Ack=8/ Win=43//6 Len=31Y [Sval=26325Y84
25 0.000018€ 0.00001800€E 127.0.0.1 127.08.08.1 TCP 66 58551 > 57721 [ACK] Seq=87 Ack=320 Win=44800 Len=0 TSval=26325984 TsSec
506 344.17783344.177830€ 127.0.0.1 127.8.0.1 TER 119 58551 > 57721 [PSH, ACK] Seq=87 Ack=320 Win=44880 Len=53 TSval=2641202
507 0.000041€0.00004100€ 127.0.0.1 127.8.8.1 TCP 66 57721 > 58551 [ACK] Seq=320 Ack=148 Win=43776 Len=0 TSval=26412028 TSe
588 ©.211695€0.21169560€ 127.0.8.1 127.9.8.1 TCP 126 57721 > 58551 [PSH, ACK] Seq=320 Ack=140 Win=43776 Len=68 TSval=264120
589 0.000017E0.00P01700E 127.0.0.1 127.0.0.1 TCP 66 58551 > 57721 [ACK] Seq=140 Ack=380 Win=44800 Len=0 TSval=26412081 TSe
510 5.269776€ 5.26977600€ 127.0.0.1 127.8.80.1 TCP 98 58551 > 57721 [PSH, ACK] Seq=140 Ack=388 Win=44800 Len=32 TSval=264133
511 0.000030€ 0.00003000€ 127.0.0.1 127.8.0.1 TEP 66 57721 > 58551 [ACK] Seq=380 Ack=172 Win=43776 Len=0 TSval=26413398 TSe
512 ©.145117€0.14511760€ 127.06.0.1 127.8.8.1 TCP 105 57721 > 58551 [PSH, ACK] Seg=380 Ack=172 Win=43776 Len=39 TSval=264134
513 0.000013€0.00001300€ 127.0.0.1 127.8.08.1 TCP 66 58551 = 57721 [ACK] Seq=172 Ack=419 Win=44800 Len=0 TSval=26413435 TSe

1216013€5.12101300€ 127.0.0.1 08,1 88 58551 > ACK] Seq=172 Ack=419 Win=44800 Len=22 Tsval=264147

523 0.000041€0.00004100€ 127.08.0.1 127.9.8.1 TCP 66 57721 > 58551 [ACK] Seq=419 Ack=194 Win=43776 Len=0 TSval=26414715 TSe
524 0.000429€ 0.00042960€ 127.0.0.1 127.98.8.1 TCP 163 57721 > 58551 [PSH, ACK] Seg=419 Ack=194 Win=43776 Len=97 TSval=264147
525 0.000011€0.00001100€ 127.0.0.1 127.8.0.1 TCP 66 58551 > 57721 [ACK] Seq=194 Ack=516 Win=44800 Len=0 TSval=26414715 TSe

00E0 0O 00 00 60 OO OO 60 PO 60 OO 00 0O 08 0O 45 0  ........ ...... E.

0010 00 4a e 5d 48 00 40 06 56 4e 7f 80 00 01 7f 80 .J.]1@.@. VN......

6628 0@ P1 e4 b7 el 79 ce 84 56 44 59 co 84 ce 868 18 ..... LA | )

6638 ©1 5e fe 3e 0@ 80 61 @1 ©8 Pa ©1 93 Be 7b B1 93 T o

CRET R 51 00 68 00 15 53 45 4c 45 43 54 20 23 20[MM0. .. .5 ELECT *
L4652 4T 4d 28 41 3b 00 FROM A; .

Data (data), 22 bytes Packets: 546 - Displ... Profile: Default
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Filcer: | tcp.port==57721 v | Expression... Clear Apply Save
No. Time TCP Delta Source Destination Protocol Lengtl Info
24 ©.0/54096 0.0/540900€ 12/.0.0.1 127.8.8.1 ce 385 57721 > 58551 |PSH, AUK] Seq=1 Ack=8/ Win=43//6 Len=31Y ISval=26325984
25 0.000018€ 0.00001800€ 127.08.060.1 127.8.8.1 TCP 66 58551 = 57721 [ACK] Seq=87 Ack=328 Win=44860 Len=0 TSval=26325984 TSec
506 344.177832344.177830€ 127.0.0.1 127.8.0.1 TCP 119 58551 > 57721 [PSH, ACK] Seq=87 Ack=320 Win=44800 Len=53 TSval=2641202
587 0.000041€ 0.00004100€ 127.0.0.1 127.8.8.1 TCP 66 57721 > 58551 [ACK] Seq=320 Ack=140 Win=43776 Len=0 TSval=26412028 TSe
588 ©.211695€ ©.211695600€ 127.0.0.1 127.9.8.1 TCP 126 57721 = 58551 [PSH, ACK] Seq=320 Ack=148 Win=43776 Len=60 TSval=264128
509 0.000017€ 0.00001700€ 127.0.0.1 127.08.0.1 TCP 66 58551 > 57721 [ACK] Seq=140 Ack=380 Win=44808 Len=0 T5val=26412081 TSe
518 5.269776€ 5.26977600€ 127.0.0.1 127.9.8.1 TCP 98 58551 = 57721 [PSH, ACK] Seg=148 Ack=380 Win=44800 Len=32 TSval=264133
511 0.000030C 0.00003000€ 127.0.0.1 127.8.08.1 TCP 66 57721 > 58551 [ACK] Seq=3808 Ack=172 Win=43776 Len=0 TSval=26413398 TSe
512 0.145117€ 0.14511700€ 127.0.0.1 127.0.0.1 TCP 105 57721 > 58551 [PSH, ACK] Seq=380 Ack=172 Win=43776 Len=39 TSval=264134
513 0.000013€ 0.00001300€ 127.0.0.1 127.8.8.1 TCP 66 58551 = 57721 [ACK] Seg=172 Ack=419 Win=44860 Len=0 TSwal=26413435 TSe
522 5.121013€5.12101300€ 127.6.0.1 127.8.08.1 TCP 88 58551 > 57721 [PSH, ACK] Seg=172 Ack=419 Win=44800 Len=22 TSval=264147
523 0.000041€ 0.00004100€ 127.0.0.1 127.8.8.1 TCP 66 57721 > 58551 [ACK] Seq=419 Ack=194 Win=43776 Len=0 TSval=26414715 TSe
.0B0429C 0.000425600€6 127.0.08.1 s I, T | 163 57721 > ACK] Seg=419 Ack=194 Win=43776 Len=97 TSval=264147
525 0.000011€ 0.00001100€ 127.0.0.1 127.0.0.1 TCP 66 58551 > 57721 [ACK] Seq=194 Ack=516 Win=44800 Len=0 T5val=26414715 TSe

0eee 0O 00 60 60 B0 0O 00 PE 00 0O 0O 6O B8 00 45 00
08018 ©0 95 bo eB 40 00 40 86 B8b 78 7f 80 0@ @1 7f 0O
0820
0830
0040
0850
0060
0e70
0B8e
0890
08a0

@ ® Data (data.data), 97 bytes Packets: 841 - Displ... Profile: Default



EXTENDED QUERY PROTOCOL

e YCSB and TPCC use JDBC to run benchmarks
e JDBC requires the extended query protocol support

e 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

o Sync(S): End of txn indicator

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

O O O O



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 [../../Isrc/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 [../../Isrc/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>[$|:
-:SI'NS=%(|[-==KrxKB)|k~yN-;GRYT *kc%[gV5T& Ao(1/k$,A0\+=1BQgBLYy{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: O

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



14:47:59,297 (DBWorkload.java:721) INFO
14:47:59,382 (POSTGRESCollector.java:39) DEBUG - Error while collecting DB parameters: No results were returned by the guery.
14:47:59,383 (DBWorkload. java:586) INFO
14:47:59,384 (DBWorkload.java:598) INFO
Our result uploadercom.oltpbenchmark.util.ResultUploader@2928854b

siddharth@siddh:

~/Documents/CMU/15-721/oltpbench 161x41

- Rate limited reqs/s: Results(nanoSeconds 1889994292768, measuredRequests=1341) = 13.27738275004949 requests/sec

- Output into file: outputfile.88.res
- Qutput Raw data into file: outputfile.88.raw

Qutput summary data into file: outputfile.88.summary
Output db config into file: outputfile.84.db

Qutput benchmark config into file: outputfile.84.ben
Grouped into Buckets of 5 seconds

B e e e e T T

Completed Transactions:

B e e

EEEE LSS EEEE 2R 2RSSR RS
EEEEE LS L LS EE L L L E LS S s s R s s EE s LR L LS

e i s s e s i

EE S R s S R s RS R R R R s

14:47:59,384 (DBWorkload.java:595) INFO
14:47:59,385 (DBWorkload.java:601) INFO
14:47:59,386 (DBWorkload.java:607) INFO
14:47:59,421 (DBWorkload.java:616) INFO
14:47:59,435 (DBWorkload.java:644) INFO
14:47:59,435 (DBWorkload.java:645) INFO
ReadRecord/62 [ 289]
InsertRecord/e3 [ 272]
ScanRecord,/04 [ 258]
UpdateRecord/85 [ 268]
DeleteRecord/66 [ 276]
ReadModifyWriteRe... [ 8]

14:47:59,436 (DBWorkload.

java:646) INFO

ReadRecord/02 [ @]
InsertRecord/83 [ o]
IScanRecord/B4 [ 8]
UpdateRecord/e5 [ 8]
|DeleteRecord/Bﬁ [ a]
ReadModinyriteRe... [ a]
14:47:59,436 (DBWorkload.java:647) INFO
ReadRecord/02 [ 8]
InsertRecord/e3 [ a]
ScanRecord,/04 [ 8]
UpdateRecord/e5 [ 8]
DeleteRecord/06 [ 8]
ReadModifywriteRe... [ 8]
14:47:59,437 (DBWorkload.java:648) INFO
ReadRecord/e2 [ 8]
InsertRecord/63 | 8]
ScanRecord,/04 [ 8]
UpdateRecord/85 [ 8]
DeleteRecord/06 [ 8]

ReadModifyWriteRe... [ 8]
siddharth@siddharth-Q502LAB:~/Documents/CMU/15-721/0ltpbenchs [

- Aborted Transactions:

- Rejected Transactions:

- Unexpected Errors:



Implementing Memcached Support

GET
SET MEMCACHED

REPLACE SPYMEMCACHED QUERY
ADD DRIVER PARSING
QUIT LAYER

POSTGRES
SQL
PROCESSING
LAYER
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peloton and memcached

peloton and memcached

— 16000

9000

3000 4000

50000 100000 500000 1000000 soann 1 nnono Aanoop *aanpop

90:10 50:50



Issues
e Performance profiling of wire protocol

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

e Stack smashing

e Prepared statements!

e SQL Constraints support (INSERT ON CONFLICT UPDATE)
e Performance Tuning

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

are the major bottlenecks



Future work

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



