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CPI Computer Partner Handels GmbH and EXASOL AGebel that the information in this document is
accurate as of the publication date. The infornmatiothis document is subject to change withouiceotWe
assume no responsibility for any errors that mageap in this document. The pricing information st
document is believed to accurately reflect theentrprices as of the publication date. However pvavide no
warranty of the pricing information in this docunben

Benchmark results are highly dependent upon wodklsaecific application requirements, system desigd
implementation. Relative system performance willyvas a result of these and other factors. ThegefoPC
Benchmark™ H should not be used as a substituta &pecific customer application benchmark wheticati
capacity planning and/or product evaluation deoisiare contemplated.

All performance data contained in this report welgained in a rigorously controlled environment.stles
obtained in other operating environments may vaggiicantly. We do not warrant or represent thatsar can
or will achieve similar performance. No warrantysystem performance or price/performance is exptess
implied in this report.

Copyright © 2008 CPI Computer Partner Handels GmbH.All rights reserved.

All rights reserved. Permission is hereby grantedeproduce this document in whole or in part paedi the
copyright notice printed above is set forth in telkt on the title page of each item reproduced.

Phoenix 1Q-201 is a trademark of CPI Computer Rattandels GmbH.
EXASOL, EXASolution and EXACIuster OS are tradensaoft EXASOL AG.
Intel and Xeon are trademarks of Intel Corporation.

TPC Benchmark and TPC-H are trademarks or regiteademarks of the Transaction Processing
Performance Council (TPC).

All other brand or product names mentioned are idensd trademarks or registered trademarks of their
respective owners.
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Abstract

Overview

This report documents the methodology and resuitshe TPC Benchmark H test conducted with the
EXASolution 2.0 based on a CPI Phoenix 1Q-201 Se@laster in conformance with the requirementshef t
TPC-H Benchmark Specification.

The benchmark results are summarized in the foliguable.

QphH Price/QphH
Software Hardware Total System Cost @300GB @300GB
EXASolution 2.0 CPI'Qnggi”'X $ 574,565 547,205.4 $1.05

The Transaction Processing Performance Council JTéveloped the TPC-H Benchmark. The TPC was
founded to define transactions processing benchsranll to disseminate objective, verifiable perfaroeadata
to the industry.

Standard and Executive Summary Statements

The Executive Summary and Numerical Quantities Sargnof the benchmark results for the CPI Phoenix
1Q-201 Cluster can be found in the following pages.

Auditor

In order to verify compliance to the TPC-H benchkngpecification, Francois Raab, Infosizing, Inaidiéed the
benchmark configuration, environment, and methogiplosed to produce and validate the test resuits,tlae
pricing model used to calculate the price/perforoean
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Total System Cost

Composite Query per Hour Metric

riceP/ Performance

$ 574,565

547,205.4

QphH@300GB

$1.05

$ / QphH@300GB

Database Size

Database Manager

Operating System er Sxftware

Availability Date

300 GB

EXASolution 2.0

EXACIluster OS 1.3

C++ Compdr

April 2, 2008

102 Query Times in seconds

29
'

C—/ Power Test
EEEEm Throughput Test
- - - - Geonetric Mean of Power Test

Arithmetic Mean of Throughput Test

882884°R%4848R

40 50

30

60 70

Database Load Time = 0.96 Included Backup: N

Datsage / Database Size = 23.56

RAID (Base tables only): Y RAID (Base tables andibary data structures): Yi RAID (All): Y
System Configuration:
26 x CPI Phoenix 1Q-201 server, each with:
2 Intel XEON X5365 QC 3.0 GHz processoexcteis 1 chip, 4 cores, 4 threads)
12 GB RAM
2x 146 GB (10k rpm) internal SATA disks
Total Storage: 7,070 GB
(1 GB = 1024024 * 1024 bytes)
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a TPC-H Rev. 2.6.2
CPi CPI Phoenix 1Q-201

server&storage
Report Date

EXFlSCIIj using EXASolution 2.0 April 2, 2008

Extended 3 yr. Maint.
Description Part Number Pricing Unit Price Qty Price Price

System Hardware

CPI-Phoenix-Server
2x 3.0 Ghz Quadcore CPUs (Intel® Xeon 5365)
16 FBDIMM-Slots

12x 3.5” SAS/S-ATA HotSwap Slots 1Q-201 1 5,602 26+3 162,458 (3 spares)
2x Ethernet Ports GBit
1x IPMI 2.0 Server Management
2GB FBDIMM-667MHz RAM-02 1 163 156+16 28,036 (16 spares)
3Ware 4 Port SATA Controller (+BBU incl.) CTR-04 1 594 52+6 34,452 (6 spares)
150 GB S-ATA150 10.000 rpm HD-150 1 220 52+6 12,760 (6 spares)
Ethernet Cable (RJ45 Cat-5E) 7 feet CBL-07 1 8 52+6 464 (6 spares)
On?site replenish_ment within 7 days throughout3hear SUP-01 1 Incl. ) ) )
maintenance period
CPI Server Discount (20%) -47,634
HP ProCurve 5406z| + redundant power supply )
(1000Base-T Ethernet Switch, 72 ports) HPE-072 1 1 9,967
HP 3 year 24x7, 4 hours Chassis 6 HW Support HPE-072-SUP 1 2,437
Subtotal $ 200,503 $2,437
Storage
No external storage required
Software
EXASolution 2.0 licence for 3 years EXA-26N-12G 2 1 395,767
EXASOL Discount (10%) 2 -39,577
EXASOL Premium Support (3.9%) EXA-SUP-P 2 15,435
Subtotal $ 356,190 15,435%
Total $ 556,693, 17,872%

3-Year Cost of Ownership ~ $ 574,565
QphH Rating: 547,205.4

$/QphH@300GB: 1.05

Price Key: 1-CPI, contact: Peter Markgraf, pmaak@cpigmbh.de
2-EXASOL, contact: Olga Sapozhnykova, sales@ exasl

All discounts are based on list prices and for kinguantities and configurations.

Results independently audited by: Francois Raab of InfoSizing, Inc. (www.sizing.com)

Prices used in TPC benchmarks reflect the actueépra customer would pay for a one-time purchdsbestated components. Individually
negotiated discounts are not permitted. Speciakprbased on assumptions about past or future gsestare not permitted. All discounts reflect
standard pricing policies for the listed componeRts complete details, see the pricing sectiorth@fTPC benchmark specifications. If you find
that the stated prices are not available accortdirtigese terms please inform the TPC at pricing@tpgc
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L . . Report Date
EXHSGJ using EXASolution 2.0 April 2, 2008
Numerical Quantities
Measurement Results
Database Scale Factor 300 GB
Total Data Storage / Database Size 23.56
Start of Database Load 12:09:44
End of Database Load 13:07:15
Database Load Time 57m 31s
Query Streams for Throughput Test 11
TPC-H Power 376,927.3
TPC-H Throughput 794,407.3
TPC-H Composite Query-per-Hour Metric (QphH@300GB) 547,205.4
Total System Price Over 3 Years $574,565
TPC-H Price/ Performance Metric ($/QphH@300GB) 0%1.
Measurement Interval
Measurement Interval in Throughput Test (Ts) RDads
Duration of Stream Execution
Stream 1D Seed Start Date| Start Time End Date Endime Duration
Stream 0 331130715 2008-03-31] 13:07:24 2008-03-31 13:09:0p mink:38secs
Stream 1 331130716 2008-03-3]] 13:09:06 2008-03-31 13:14:0p mins:03secs
Stream 2 331130717 2008-03-3]] 13:09:06 2008-03-31 13:14:0p ming:56secs
Stream 3 331130718 2008-03-3]] 13:09:07 2008-03-31 13:14:1F mins:10secs
Stream 4 331130719 2008-03-3]] 13:09:10 2008-03-31 13:14:1F mins:07secs
Stream 5 331130720 2008-03-3]] 13:09:11 2008-03-31 13:14:2B mins:12secs
Stream 6 331130721 2008-03-31] 13:09:11 2008-03-31 13:14:3p mins:19secs
Stream 7 331130722 2008-03-31] 13:09:13 2008-03-31 13:14:3[L mins:18secs
Stream 8 331130723 2008-03-31] 13:09:16 2008-03-31 13:14:3p mins:14secs
Stream 9 331130724 2008-03-31] 13:09:17 2008-03-31 13:14:28 mins:11secs
Stream 10 331130725 2008-03-31] 13:09:18 2008-03-31 13:14:3[L mins:13secs
Stream 11 331130726 2008-03-31] 13:09:19 2008-03-31 13:14:3p mins:16secs
Refresh 2008-03-31 13:09:03 2008-03-31 13:14:27 5 minelds

CPI Phoenix IQ-201 using EXASolution 2.0
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TPC-H Timing Intervals (in seconds)
Query Power | Stream| Stream| Stream| Stream| Stream| Stream| Stream| Stream| Stream| Stream| Stream MinS | Avg S | Max s
1 2 3 4 5 6 7 8 9 10 11
1 5.0| 43.1| 429| 37.0| 408 40 419 384 387 414 403 43.1| 37.0| 40.7| 431
2 0.9 6.8 3.9 6.2 6.7 4.4 5.3 5.6 5.9 4.8 6.3 5.0 3.9 55 6.8
3 2.7 8.1 14.6 13.7 11.9 15.3 13.7 12.5 15.3 13.2 11.3 137 8.1 13.0 15.3
4 1.1 7.2 7.9 6.6 59 6.7] 7.7) 6.4] 6.7] 6.9 7.3 6.5 5.9 6.9 7.9
5 48| 143 14.9 131 8.4 13.6 18.1) 15.0 13.4 13.8 8.2 149 8.2 134 18.1
6 1.0 74 1.8 8.8 7.9 7.2 7.2 7.9 7.8 6.7 7.7 53 18 6.9 8.8
7 3.7 19.5 16.0 19.1 14.7 18.8 21.1 17.9 19.9 17.4 17.8 9.3 9.3 17.4 21.1
8 42| 10.0 10.1 4.1 10.8 13.3 10.7 13.5 11.4 8.1 104 127 4.1 10.5 135
9 15.7| 46.5| 485| 494 537 46,3 551 521 591 584 603 61.8]| 463 53.8| 61.8
10 2.8 15.3 13.7 15.4 14.2 18.4 12.9 16.9 16.9 13.4 12. 14.0 12.0 14.7 18.4
11 4.2 8.5 8.8 8.8 9.1 10.0 9.8 12.5 5.6 11.6 9.7 106 5.6 9.5 125
12 2.6 15.6 14.3 13.8 12.2 14.9 13.8 8.2 13.9 12.4 11.} 146 8.2 13.1 15.6
13 3.1 17.0 15.2 18.2 14.6 15.3 17.4 16.1 18.5 15.5 17.2 16.3 14.6 16.5 185
14 34| 140 7.6 11.6 12.8 14.2 12.4 12.9 9.5 9.8 114 129 7.6 11.8 14.2
15 4.5 17.1 154 15.8 18.5 18.2 15.9 16.9 17.9 19.4 174 18.6 15.4 17.4 19.4
16 59 105 11.1 115 12.3 12.2 11.2 13.2 12.9 9.1 131 115 9.1 11.7 13.7
17 1.0 34 11 45 2.8 5.0) 3.1 4.5 3.4 3.5 4.2 5.6 11 37 5.6
18 6.0 16.5 17.2 18.6 18.8 15.3 17.0 16.2 11.9 15.9 145 17.6 115 16.3 18.8
19 15 37 4.2 4.6 7.0 4.0 4.1 3.2 2.6 4.4 59 2.0 2.0 41 7.0
20 2.2 10.9 12.2 11.8 7.0 10.9 7.3 11.9 9.5 10.9 8.8 8.9 7.0 9.9 12.2
21 1.8 45 12.7 14.0 14.1 6.7] 10.14 14.8 12.34 11.4 14.3 9.1 4.5 11.3 14.8
22 0.4 29 21 3.8 24 2.0 2.9 2.9 2.6 3.2 3.1 21 2.0 2.7 3.8
RF1 16.8 374 23.5 19.8 23.6 23.9 21.2 21.4 23.1 24.3 2221 225 19.8 23.9 374
RF2 2.7 54 5.8 4.8 6.0 5.4 4.5 6.1 6.2 7.6 5.2 3.7 3.7 55 7.6
TPC-H FULL DISCLOSEBRREPORT 7

CPI Phoenix IQ-201 using EXASolution 2.0




Table of Contents

F NS RS I -\ O T 3
(@71 2V YR 3
STANDARD AND EXECUTIVE SUMMARY STATEMENTS ..uutitniittiittiitittniitettnetanettettnsssssssnessnsssntesessessneesnessnns 3
F X O [ ] = 3

TABLE OF CON T EN T Sttt ettt et e e et e et e e e ettt e e eaa e e s b e e st s e e ba s s s saa s s st s es b s s sansssbnssannss 8

N €1 ] N1 A I I I = Y T 12
I ISy S =] 1T ] = 12
L. 2PARAMETER SETTINGS. ...t uieutiitt ettt eeet e e et e e et e e et eeraa e e et eeeaa e e st e s aseeeanessanseeensearnanestasenrnserenneenen 12
L. 3CONFIGURATION ITEMS ... etieeiteeeee e et e et e e e e et e e et eeeeaa e e s e e e e et e e eaa e e s aan e e e aaeesan e e saaseabasensnerrnnsenrns 12

2 CLAUSE 1: LOGICAL DATABASE DESIGN RELATED ITEMS.... .o 41
2.1 DATABASE DEFINITION STATEMENTS . ..uuiittiiettteteteereseeeteesaaeeeaaeseaasssaaeeeta e eenseeteeeetaesranaesereeerans 14
2.2 PHYSICAL ORGANIZATION ...vuiiiuittitutetnettttesnestatsane ettt esssessessessssssessnttsnsesnettntrsneetnetsteesieseesneesniees 14
2.3HORIZONTAL PARTITIONING ...vtiitietesit et ee e e sttt ete et e e e e tsssae s st e sb e et s et e s b s st s abssassb e st ssanssansesnsssnsns 14
N {0y 1 () R 14

3 CLAUSE 2: QUERIES AND REFRESH FUNCTIONS ...t e e e 15
B.LQUERY LANGUAGE ...t iiittii ettt e e ettt s e ettt e e ettt e e e et taa e e e e e aat e e e e ea bt e et ee bt e e e aeeaaa s eeaaessnneeeeassnnaanes 15
3.2VERIFYING METHOD FORRANDOM NUMBER GENERATION. ... cuuitniitniiteiteiteeteisersesstersessnessneesessniees 15
3.3GENERATING VALUES FORSUBSTITUTION PARAMETERS. ...uiituiittieeteeeeteeeaneeseaeeeeneeeesansesannsesanessnneeees 15
3.4QUERY TEXT AND OUTPUT DATA FROM QUALIFICATION DATABASE .....cieiiiiiiieeeeiieieeeeeiieeseetenneeeeenanes 15
3.5QUERY SUBSTITUTION PARAMETERS AND SEEDSUSED......cccvvuiiieiiiiiiiieeeeiiiieeeeesnieeessessnseesessnnseesessnnnnns 15
I ST T 1T NN N =L = T 15
3.7 SOURCECODE OFREFRESHFUNCTIONS. .....uuiitttititieeieteeeaaesetneessaeeeassesasaeessseesansesansertnseesreeesnaeeerans 15

4 CLAUSE 3: DATABASE SYSTEM PROPERTIES ......cun ittt ee e e e 16
O | B oY) = = = =SSN 16
4.2 ATOMICITY REQUIREMENTS. . tutittittiettittttettetttetan ettt eaaeasaterasstettasstsstesaessssessessasssnsesassstssansstsenes 16
4. 3CONSISTENCY REQUIREMENTS. . ituittitttitttetne ettt ettt ettt seasesttesassasantesa st tean et tsansessrsnessnsssnrees 16
4. 41 SOLATION REQUIREMENTS ..t tiitittittetttttetteetttsan et etsaesntastesasstestassttsntesaessntesnestnstseasntestassssesnaees 17
4 S5DURABILITY REQUIREMENTS....uuittuittuittettettettestaestesnsstsrsstsnetsaeeaette sttt sttietesssnrsseesnessnes 19

5 CLAUSE 4: SCALING AND DATABASE POPULATION ..ot e 20
5.1 ENDING CARDINALITY OF TABLES .. et tiittititeeieteeeeteeeeteeeetaeeeaasseaaa e sateeeaneeaan e st eeeta e eraneesraserarnns 20
5.2DISTRIBUTION OF TABLES AND LOGSACROSSMEDIA .....ouniietieete et eteee e e e e e e e e e e eaa e e s e e ean e eeaneeeaas 20
5.3MAPPING OFDATABASE PARTITIONS/REPLICATION ...uuiiitteeeeeiettieeesessanseesestaneessrssssesssesssesesssssaneessenes 20
5.4IMPLEMENTATION OF RAID ... ettt e s e e et e e et e e e e e e et e eaa e e eaa e sesaaneeeaneeraneeenn 20
5.5DBGEN IV ODIFICATIONS .. .evtiieettetetee et eeea e e e e e et eesaeeata s e eta e s aa s et seasassesassesnserssnsennnnessnaeensnees 21
D O DATA BASE LOAD TIME ..euiiitiiitiiiiiii et ee e et e et et e et e e e st s et e e s sa s e ea e s sa s ab s e s e ba s aa e e s esbssbsssbnerasassanes 21
D T DATA STORAGE RATIO ittt e et e e e et e e e et et b e et s et e eb s st etbsea s sansesa e sbaeeaneebneranss 21
5.8 DATABASE LOAD MECHANISM DETAILS AND ILLUSTRATION ..tutivtiitiiineeiieiieetneeteeaneetnessnsesnsesnssnssnsenns 21
5.9 QUALIFICATION DATABASE CONFIGURATION. ... ctttttuutetetttueesetssuseesesstnsessssssseesestaneesestsneeseessaeeresnn 22
5.1OBASE DATA COMPARISON....uuttuiittiitettetteetsttestasstesstsssetsestettetasttettasstetteessttssterasssnersnestnersns 22
5.11REFERENTIALINTEGRITY OFINITIAL DATABASE LOAD .. cuuiiitiiiiii ittt e et s e et s e e sa e sanas 22

6 CLAUSE 5: PERFORMANCE METRICS AND EXECUTION RULES R ELATED ITEMS ........... 23
6.1SYSTEMACTIVITY BETWEEN LOAD AND PERFORMANCETESTS. . .cvttiiieteieieeeetieeetneeseieeeaneesnansessnneennnns 23
5.2 STEPS IN THEP OWE R TES T e itttieettieteieeett e eea e e eaaee et e e eaaeeee s e e et e e sea s st eseaeeean e ssan e s saasarnanerannserrnns 23
6.3TIMING INTERVAL FOREACH QUERY AND REFRESHFUNCTIONS......ccuuuiiieriiiinieereninseerestnnseesesenneeeesssnes 23
6.4NUMBER OF STREAMS FOR THETHROUGHPUT TEST ..euuuiiitiieieteiiteeieteeeeanees et eesaaeeesaasessaneestnseeanssesnneeees 23
6.5 START AND END DATE/TIME OF EACH QUERY STREAM .....ciiieiiiiieieetetiiieeeeeeeeeeeeeeeeesvsassntananseseeeeessseeens 23
6.6 TOTAL ELAPSED TIME OF THEMEASUREMENTINTERVAL ..u.ituiittiiieiieiie it eeie et e st eeas st s esnessassanessnsssnnas 23
6.7 REFRESHFUNCTION START DATE/TIME AND FINISH DATE/TIME ...ttt e e e e ena e 23
6.8TIMING INTERVALS FOREACH QUERY AND EACH REFRESHFUNCTION FOREACH STREAM............covevvennen. 23
5.9 PERFORMANCEM ETRICS .ttt ituittiiteitee it et ettt ettt e st s st e saseta e saa e eaa et b s et se b s eaassa s s b ssassbaseansssnssaneasnsssnns 24

TPC-H FULL DISCLOSHBRREPORT 8

CPI Phoenix IQ-201 using EXASolution 2.0



6.10THE PERFORMANCEMETRIC AND NUMERICAL QUANTITIES FROMBOTHRUNS........cooiiiiiiiiiiieeeeee 24

6.11SYSTEMACTIVITY BETWEEN PERFORMANCETESTS. .. eeutteuteateeateesteesteeseeenseeneeaneeaneesseansesssesnsessesssesssens 24
7 CLAUSE 6: SUT AND DRIVER IMPLEMENTATION RELATED ITE MS ... 25
80 = PSSP 52
7.2IMPLEMENTATION SPECIFICLAYER (ISL) c.iiiiiiiii i i ettt e e e e e e e e e e e s e s s nnnnnnnnsenennnneees 25
7.3PROFILE-DIRECTED OPTIMIZATION ... ttttteteesteeteanteaneesseesseesseesaeanseassesseeseeeseensessseansessessneessessenensens 25
8 CLAUSE 7: PRICING ... .ottt e e ettt ettt e e e e e e e e e e e e e eebebaan e e e e aaeeas 26
8.1HARDWARE AND SOFTWAREUSED IN THEPRICED SYSTEM.....uvitiiiiiiiiiiiieeeeeeeiesies e e e 26
8.2TOTAL THREEY EAR PRICE .....cciii ittt ettt ettt e e e e e e e e e e s s e s eeeee e e 26
B.BAVAILABILITY  DATE .oiiiiiiiiiiii ittt e e e et e et e e e e e e e s s s s e e e ettt e e naeee e s 26
9 CLAUSE 8: AUDITOR'S INFORMATION AND ATTESTATION LET TER ..., 27
0. L AUDITOR'S REPORT. ... 1t tttesteenteeeeaneeasteaseeaseesteesteemeeameeasee st eeateamteameeaneeameeemeeameeeaeeseeseeameeaneenaeesreenseenes 27
APPENDIX A: SYSTEM AND DATABASE CONFIGURATIONS AND PARAMETERS..................... 28
APPENDIX B: DATABASE BUILD SCRIPTS ...ttt ettt et e e e e e s s eee e e 29
APPENDIX C: ACID SCRIPTS ... ittt ree e ettt e e e e e e e e e e st e s s e s e e e e et etaeeeeaeeaeesesaaaannnnnns 31
APPENDIX D: QUERY TEXT AND QUERY OUTPUT ...coiiiiiii ittt 69
APPENDIX E: SEED AND INPUT PARAMETERS .......otttiiiiiiieiii ettt 80
APPENDIX F: BENCHMARK PROGRAMS AND SCRIPTS ...t e e eeeeeneeees 82
APPENDIX G: PRICING INFORMATION .....citiittitia ettt e e e e e e eeeie s e e e e e e e aaaseeeeeessbnnnaa e eeeeas 100
TPC-H FULL DISCLOSERREPORT 9

CPI Phoenix IQ-201 using EXASolution 2.0



TRAHSACTION PROCESSIHNG

I N F O " S I Z I N G CER T!FfE;HIL.‘-:ME-:CZ?U;U;E;P

Benchmark Sponsor: Peter Markgraf Mathias Golombek
General Manager Sales & Marketing Primary TPC Representative
Computer Partner Handels GmbH EXASOL AG
Kapellenstr. 11 Neumeyerstr. 48
D-85622 Feldkirchen D-90411 Nurnberg

March 31, 2008

| verified the TPC Benchmark™ H performance offitieowing configuration:

Platform: CPI Phoenix 1Q-201, 26-node Cluster
Database Manager:EXASolution 2.0
Operating System: EXACIuster OS 1.3

The results were:

CPU ,
(Speed) Memory Disks QphH@300GB

CPI Phoenix 1Q-201 12-node cluster (each node with)

2 X Intel XEON
X5365 Quad 12GB Main 2 ’é}\fAGB 547 205.4
(3.0GHz)

In my opinion, this performance result was producecbmpliance with the TPC’s
requirements for the benchmark. The following veaffion items were given special
attention:

* The database records were defined with the prageut and size
e The database population was generated using DBGEN
* The database was properly scaled to 300GB andlatep accordingly

* The compliance of the database auxiliary datecsires was verified

125 WEsST MONROE STREET ¢ CoLOoRADO SPRINGS, CO 80907 e 719-473-7555 ®© WWW.SIZING.COM
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« The database load time was correctly measuredepuited

* The required ACID properties were verified and me

* The query input variables were generated by QGEN

* The query text was produced using minor modiitce

« The execution of the queries against the SFlbdataproduced compliant answers
« A compliant implementation specific layer wasdise drive the tests

e The throughput tests involved 11 query streams

* The ratio between the longest and the shortestyquas such that no query timing was
adjusted

* The execution times for queries and refresh fonstwere correctly measured
and reported

* The repeatability of the measured results wasiedr
« The required amount of database log was conftjure
* The system pricing was verified for major compatseand maintenance

* The major pages from the FDR were verified fauaacy

Additional Audit Notes:

None.

Respectfully Yours,

Francois Raab
President

125 WEsST MONROE STREET ¢ CoLOoRADO SPRINGS, CO 80907 e 719-473-7555 ®© WWW.SIZING.COM



1 General Iltems

1.1 Test Sponsor
A statement identifying the benchmark sponsor(d)aher participating companies must be provided.

This TPC-H benchmark is sponsored by CPI CompugtnBr Handels GmbH and EXASOL AG. The
benchmark implementation was developed and engidder EXASOL AG.

1.2 Parameter Settings

Settings must be provided for all customer-tungd@deameters and options which have been changed tihem
defaults found in actual products, including but lmited to:

- Database Tuning Options

- Optimizer/Query execution options

« Query processing tool/language configuration partane

« Recovery/commit options

« Consistency/locking options

« Operating system and configuration parameters

« Configuration parameters and options for any ottsaftware component incorporated into the pricing
structure

« Compiler optimization options

This requirement can be satisfied by providing & Ifst of all parameters and options, as long dbthose
which have been modified from their default valhase been clearly identified and these parameted a
options are only set once.

Details of system and database configuration anainpeters are provided in Appendix A.

1.3 Configuration Items

Diagrams of both measured and priced configurationsst be provided, accompanied by a descriptiothef
differences. This includes, but is not limited to:

«  Number and type of processors.

- Size of allocated memory, and any specific mapparttioning of memory unique to the test.

«  Number and type of disk units (and controllergpplicable).

« Number of channels or bus connections to disk uimittuding their protocol type.

«  Number of LAN (e.g. Ethernet) Connections, inclgdiouters, workstations, terminals, etc., that were
physically used in the test or are incorporateaittte pricing structure.

- Type and the run-time execution location of sofevaomponents (e.g., DBMS, query processing
tools/languages, middle-ware components, softweveis, etc.).

The System Under Test (SUT), depicted in Figure that was used to obtain the results in this bewck
consists of a cluster of CPIl Phoenix 1Q-201 serveash with:

System components

QC CPU (Intel® Xeon X5365, 3GHz)

GB RAM

146 GB SATA 10.000 rpm

3Ware SATA controller (BBU included)

Ethernet Ports

HP ProCurve 5406zl (1000Base-T Ethernet Switchpatgs)

RPNNNNDDN

Network is Gigabit Ethernet, there is one physicatwork for initial data distribution, synchroniiat and
administration. Each server contains 2 physicaksid pair of 2 disks is mirrored among the cotersl
(Software RAID 1).

Priced configuration and benchmarked configuratimmidentical.
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DBMS-Cluster

T e R R R

Figure 1.1: Benchmarked and priced system configoma
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2 Clause 1: Logical Database Design Related Items

2.1 Database Definition Statements

Listings must be provided for all table definitistatements and all other statements used to s#taupest and
qualification databases (8.1.2.1).

Appendix B contains the build scripts that defihe tables and indices for the TPC-H database.

2.2 Physical Organization

The physical organization of tables and indiceshinithe test and qualification databases, mustliselosed. If
the column ordering of any table is different frimat specified in Clause 1.4, it must be noted.

Physical organization requires no user input. Ad tatabase data is placed on the same patrtition.

2.3 Horizontal Partitioning

Horizontal partitioning of tables and rows in thest and qualification databases (see Clause 1.md3t be
disclosed.

Horizontal partitioning is used. The data is autboadly distributed on the cluster nodes using shhalgorithm.
The columns used for the hashing are controlleBDi; statements (see Appendix B).

2.4 Replication
Any replication of physical objects must be disetband must conform to the requirements of Claus&.1

No objects were physically replicated.
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3 Clause 2: Queries and Refresh Functions

3.1 Query Language
The query language used to implement the queries pevidentified.

SQL was the query language uniquely used througidsibenchmark.

3.2 Verifying Method for Random Number Generation

The method of verification for the random numbemegation must be described unless the supplied DNBGE
and QGEN were used.

TPC supplied versions 2.6.2 of DBGEN and versidh20f QGEN were used in this benchmark. The DBGEN
tool was patched by EXASOL changing the output fairfsee section 5.5).

3.3 Generating Values for Substitution Parameters

The method used to generate values for substitp@gwameters must be disclosed. If QGEN is not @isethis
purpose, then the source code of any non-commdamélused must be disclosed. If QGEN is usedydingion
number, release number, modification number, artdipkevel of QGEN must be disclosed.

QGEN version 2.6.2 was used to generate the sufistitparameters.

3.4 Query Text and Output Data from Qualification Database

The executable query text used for query validatimst be disclosed along with the correspondingutudata
generated during the execution of the query texsire the qualification database. If minor moditicas (see
Clause 2.2.3) have been applied to any functionadryg definition or approved variants in order totain
executable query text, these modifications mustlibelosed and justified. The justification for arfpeular
minor query modification can apply collectivelyatb queries for which it has been used. The outiata for the
power and throughput tests must be made availdblgrenically upon request.

Appendix D contains the actual query text and querput. Minor modifications have been applied arate
commented as such.

3.5Query Substitution Parameters and Seeds Used

The query substitution parameters used for allgrenince tests must be disclosed in tabular foradafg with
the seeds used to generate these parameters.

Appendix E contains the seed and query substityggzameters.

3.6 1solation Level

The isolation level used to run the queries mustlibelosed. If the isolation level does not magselp to the
levels defined in Clause 3.4, additional descriptietail must be provided.

The queries and transactions were run with theaigwl level 3 (phenomena P1 through P4, as defimebe
TPC-H specification, are prevented from occuring).

3.7 Source Code of Refresh Functions

The details of how the refresh functions were imgieted must be disclosed (including source codayhon-
commercial program used).

Appendix F contains the source code of the reffesbtions.
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4 Clause 3: Database System Properties

4.1 ACID Properties

The ACID (Atomicity, Consistency, Isolation, andr&hility) properties of transaction processing s must
be supported by the system under test during thedtiportion of this benchmark. Since TPC-H is not a
transaction processing benchmark, the ACID propsrthust be evaluated outside the timed portioheofest.

Appendix C contains the source code of the ACID gedpts.

4.2 Atomicity Requirements

The system under test must guarantee that tramsectire atomic; the system will either performiadlividual
operations on the data, or will assure that no @y completed operations leave any effects ordtte.

4.2.1Atomicity of the Completed Transactions

Perform the ACID Transaction for a randomly seldcget of input data and verify that the appropriatevs
have been changed in the ORDERS, LINEITEM, and GIRSTtables.

The following steps were performed to verify theraicity of the completed ACID transactions:

1. The total price from the ORDERS table and the edgerprice from the LINEITEM table were retrieved fo
a randomly selected order key.

2. One ACID Transaction was performed using the okeégrfrom step 1.

3. The ACID Transaction was committed.

4. The total price from the ORDERS table and the edgerprice from the LINEITEM table were retrieved fo
the same order key.

5. It was verified that the appropriate rows had betganged.

4.2.2 Atomicity of Aborted Transactions

Perform the ACID Transaction for a randomly seldctet of input data, substituting a ROLLBACK of the
transaction for the COMMIT of the transaction. \fgrihat the appropriate rows have not been changetie
ORDERS, LINEITEM, and HISTORY tables.

The following steps were performed to verify theraicity of the completed ACID transactions:

1. The total price from the ORDERS table and the edeédmprice from the LINEITEM table were retrieved fo
a randomly selected order key.

2. One ACID Transaction was performed using the okagrfrom step 1. The transaction was stopped poior
the commit.

3. The ACID Transaction was rolled back.

4. The total price from the ORDERS table and the aedgéerprice from the LINEITEM table were retrieved fo
the same order key.

5. It was verified that the appropriate rows had re#rbchanged.

4.3 Consistency Requirements

Consistency is the property of the application tregfuires any execution of transactions to takedatabase
from one consistent state to another. A consistate for the TPC-H database is defined to exigtrwh

O_TOTALPRICE =
SUM(trunc(trunc(L_EXTENDEDPRICE*(1-L_DISCOUNT),2)*( 1+L_TAX),2))
For each ORDER and LINEITEM defined by (O_ORDERKEY = L_ORDERKEY).

4.3.1Consistency Test

Verify that ORDERS and LINEITEM tables are initfattonsistent, submit the prescribed number of ACID
Transactions with randomly selected input paran®temd re-verify the consistency of the ORDERS and
LINEITEM.

The following queries were executed before and #ffie durability tests to show that the database al@ays in
a consistent state both initially and after sutingttransactions:
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SELECT *
FROM (
SELECT o_orderkey, o_totalprice — sum(trunc(trunc(l _extendedprice *
(1-I_discount),2)*(1+_t ax),2)) part_res
FROM orders, lineitem
WHERE o_orderkey=I_orderkey
GROUP BY o_orderkey, o_totalprice
) WHERE not part_res=0;

EXASolution 2.0 has serializable isolation levelttwitable level lock concurrency control. The ACID
Transaction of stream0 was expanded with 5 secdeldy after the update and before commit. Sincg oné
update transaction can execute at any one timegatay should guaranty that the active update aetion is
"in-flight" at the time of the failure. To improvwhe throughput of the concurrent streams a randelaydvas
used after COMMIT (0-5 seconds) and after transaatbnflicts (0-2 seconds).

The following steps were performed to verify thesistency of ACID transactions:

The consistency of the ORDERS and LINEITEM tables werified.

1000 transactions for each of the 11+1 executim@asis were prepared.

After that at least 100 ACID transactions were sititech from each of 11+1 execution streams.

A durability failure was induced by pulling a didkive or switching off the power to one or morevegs.
The consistency of the ORDERS and LINEITEM tables we-verified.

oo PE

4.41solation Requirements

Operations of concurrent transactions must yieldutes, which are indistinguishable from the resultdich
would be obtained by forcing each transaction tségally executed to completion in some order.

The steps of the isolation tests were adoptedad&XASOL isolation environment.

4.4.1 Isolation Test 1 — Read-Write Conflict with Commit

Demonstrate isolation for the read-write conflidtabread-write transaction and a read-only transantwhen
the read-write transaction is committed

The following steps were performed to satisfy tast of isolation for a read-only and a read-wribenmitted
transaction:

Start a query and verify that the row was retrieved

Start an update transaction, read and update the sav. Wait before commit.
Start the same query and verify that the row red¢dehas not changed.
Commit the update transaction

Start the same query and verify that the new ronwgtiseved

agrodPE

4.4.2|solation Test 2 — Read-Write Conflict with Rollbadk

Demonstrate isolation for the read-write conflidtaoread-write transaction and a read-only transantwhen
the read-write transaction is rolled back.

The following steps were performed to satisfy thst Of isolation for a read-only and a rolled bae&d-write
transaction:

Start a query and verify that the row was retrieved

Start an update transaction, read and update the saw. Wait before commit.
Start the same query and verify that the row reé&dehas not changed.
Rollback the update transaction

Start the same query and verify that the old raep(4) is retrieved

agkrwNPE

4.4 .3lsolation Test 3 — Write-Write Conflict with Commit

Demonstrate isolation for the write-write confliof two update transactions when the first transactis
committed.

The following steps were performed to verify isaatof two update transactions:

1. Start a query and verify that the row was retrieved
2. Start an update transaction, read and update the awv. Wait before commit.
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3. Start another update transaction, read and trpdate the same row and verify that the transadsidorced
to rollback.

4. commit the update transaction

5. Start the same query and verify that the new rometiseved

4.4.4|solation Test 4 — Write-Write Conflict with Rollback

Demonstrate isolation for the write-write confliot two update transactions when the first transactis rolled
back.

The following steps were performed to verify ismatof two update transactions after the first @meolled
back:

1. Start a query and verify that the row was retrieved

2. Start an update transaction, read and update the awv. Wait before commit.

3. Start another update transaction, read and trpdate the same row and verify that the transaésidorced
to rollback.

4. Rollback the update transaction

5. Start the same query and verify that the new rdriereed in step 1 has not changed

4.4.5|solation Test 5 — Concurrent Read and Write Transations on Different Tables

Demonstrate the ability of read and write transan8 affecting different database tables to makegimss
concurrently.

The following steps were performed to demonstrageability of read and write transactions affectihfferent
tables to make progress concurrently:

1. Create a copy of tables Lineitem and Orders. Thgirmal tables are referred to as TablePair A. The

duplicate tables are referred to as TablePair B.

Start a query against TablePair A and verify thatrow was retrieved.

Start a query against TablePair B and verify thatrow was retrieved.

Start an update transaction, read and update the saw in TablePair A. Wait before commit.
Start an update transaction, read and update the gaw in TablePair B and commit.
Commit the update transaction against TablePair A.

Start a query against TablePair A and verify thatipdated row was retrieved.

Start a query against TablePair B and verify thatupdated row was retrieved.

NGO RWN

4.4.6 Isolation Test 6 — Update Transactions during Conbuous Read-Only Query Stream

Demonstrate the continuous submission of arbitr@gad-only) queries against one or more tables haf t
database does not indefinitely delay update tratieas affecting those tables from making progress.

The following query was used:

SELECT I1.I_quantity,
SUM(I2.]_extendedprice),
SUM(I3.]_extendedprice),
SUM(I3.1_quantity)
FROM lineitem I1, lineitem 12, lineitem I3
WHERE 11.I_shipdate <= DATE ‘1998-12-01' -0
AND I1.I_orderkey = 12.]_orderkey
AND I1.1_linenumber = 12.]_linenumber
AND I1.I_extendedprice = 13.I_extendedprice
AND [3.I_quantity < 30
GROUP BY I1.I_quantity;
COMMIT;

1. A Transaction, T1, which executed the above queairest the qualification database, was startedgusin
randomly selected DELTA.

An ACID Transaction, T2, was started for a randosgiected O_KEY, L_KEY and DELTA.

T2 completed and appropriate rows in the ORDERSHITEM and HISTORY tables had been changed.
T1 was still executing.

Transaction T1 completed executing the query.

akrown
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4.5 Durability Requirements

The tested system must guarantee durability: thltyabo preserve the effects of committed transacst and
insure database consistency after recovery fromagyof the failures listed in Clause 3.5.2.

4.5.1Permanent Unrecoverable Failure of Any Durable Medim

Guarantee the database and committed updates @sepred across a permanent irrecoverable failurarof
single durable medium containing TPC-H databasdesbr recovery log tables.

During the durability test, one disk was removethe Ttest continued uninterrupted, because of theDRAI
protection (see also section 1.3). Upon replaceimeintsert of the drive, the data files were rethuid a
consistent state by the RAID controller. The duigbsuccess file and the HISTORY table were coregaand
the counts matched.

4.5.2System Crash

Guarantee the database and committed updates arsepred across an instantaneous interruption (gyste
crash/system hang) in processing which requiresyiséem to reboot to recover.

The system crash and memory failure tests were @b Two system crashs were performed by turniiig o
the power during the durability test: one testdoly one node and the other test for the wholetetus

When power was restored, in both cases the systbwmoted automatically and the database was restarte

manually. The durability success file and the HIRNCQtable were compared and the counts matched.

4.5.3Memory Failure

Guarantee the database and committed updates asepred across failure of all or part of memorysgaf
contents). See the previous section.

The system crash and memory failure tests were tmulas explained in section 4.5.2.
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5 Clause 4: Scaling and Database Population

5.1 Ending Cardinality of Tables

The cardinality (e.g., the number of rows) of etathie of the test database, as it existed at theptetion of the
database load (see clause 4.2.5) must be disclosed.

Table 5.1 lists the TPC Benchmark H defined talsied the row count for each table as they existazhup
completion of the build.

Table Name Cardinality
LINEITEM 1,799,989,091
ORDER 450,000,000
PARTSUPP 240,000,000
PART 60,000,000
CUSTOMER 45,000,000
SUPPLIER 3,000,000
NATION 25
REGION 5

Table 5.1: Initial Number of Rows

5.2 Distribution of Tables and Logs Across Media

The distribution of tables and logs across all naediust be explicitly described for the tested arideg
systems.

Each server contains 2 physical disks. 1 pair dfsks is mirrored among the controllers (RAID 1pn@oller
cache is switched on.

The resulting device is divided into 4 partitiose€ Table 5.2). All benchmark- and database-retedata is
stored in partitiorbat a (Tables, Indexes, Temp, Logs, Flat Files).

Partition Size
Boot 0.1GB
System 50 GB
Swap 26 GB
Data 70 GB

Table 5.2: Disk layout schema for one DBMS Clustate

5.3 Mapping of Database Partitions/Replication
The mapping of database partitions/replications nogsexplicitly described.

No database partitions/replications were usedigmtt@nchmark.

5.4 Implementation of RAID

Implementations may use some form of RAID to ertsgheavailability. If used for data, auxiliary stme (e.g.
indexes) or temporary space, the level of RAID rastisclosed for each device.

Please refer to chapter 5.2.
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5.5 DBGEN Moaodifications

The version number, release number, modificatiomyer, and patch level of DBGEN must be discloseg. A
modifications to the DBGEN (see Clause 4.2.1) smeore must be disclosed. In the event that a progither
than DBGEN was used to populate the database, st bridisclosed in its entirety.

TPC supplied versions 2.6.2 of DBGEN with a mintASOL patch was used in this benchmark. The patch
resulted in the following changes of the outputrfat:

«  Quotes for strings

+  Separators

See Appendix F for details.

5.6 Data Base Load Time
The database load time for the test database ($més€ 4.3) must be disclosed.

The database load time was 1h55m19sec.

5.7 Data Storage Ratio

The data storage ratio must be disclosed. It is mated by dividing the total data storage of thecpd
configuration (expressed in GB) by the size chdsethe test database as defined in 4.1.3.1. Thie raust be
reported to the nearest 1/100th, rounded up.

Disk Type GB per disk* # of disks Total (GB)**
Internal 146 GB 52 7070.60

Scale Factor | Data Storage Ratio
300 23.56

* Disk manufacturer definition of 1 GB is %bytes
** |n this calculation 1 GB is defined as®%bytes

5.8 Database Load Mechanism Details and lllustration

The details of the database load must be disclasetyding a block diagram illustrating the overadtocess.
Disclosure of the load procedure includes all steqasipts, input and configuration files requireml completely
reproduce the test and qualification databases.

The database was loaded using data generatiord siarthe flat files all on the tested and pricedfiguration.
DBGEN was used to create the flat files.

The block diagram in figure 5.8.1 describes thecpss used to load the database.
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Figure 5.8.1: Database Load Process
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5.9 Qualification Database Configuration
Any differences between the configuration of thaification database and the test database mustibelosed.

The qualification database used identical scriptsreate and load the data with changes to adgrsthe

database scale factor.

5.10Base Data Comparison

Verify that the rows in the loaded database aftex performance test are correct by comparing somalls
number of rows extracted at random from any twesfibf the corresponding Base, Insert and Deletereete

data set files for each table and the correspondows of the database.

Verified according to the specification.

5.11Referential Integrity of Initial Database Load
Verify referential integrity in the database afthe initial load.

Verified according to the specification.
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6 Clause 5: Performance Metrics and Execution Rules &ated Items

6.1 System Activity between Load and Performance Tests

Any system activity on the SUT that takes placed®si the conclusion of the load test and the béginof the
performance test must be fully disclosed.

There is no activity on the SUT between the conclusf the load test and the beginning of the penmce
test. Benchmark scripts are started just aftetadhe was completed.

6.2 Steps in the Power Test

The details of the steps followed to implementpthwer test (e.g., system boot, database restarf etust be
disclosed.

The following steps were used to implement the paest:

Database was started
RF1 Refresh Transaction
Stream 00 Execution
RF2 Refresh Transaction

N

6.3 Timing Interval for Each Query and Refresh Functions

The timing intervals (see Clause 5.3.6) for eachrygwf the measured set for both refresh functimost be
reported for the power test.

The timing intervals for each query and both updatetions are given in the Numerical Quantitiesn®ary
earlier in this document.

6.4 Number of Streams for the Throughput Test
The number of execution streams used for the thmowitest must be disclosed.

7 query streams and 1 refresh stream were usdledhroughput test.

6.5 Start and End Date/Time of Each Query Stream
The start time and finish time for each query stmeaust be reported for the throughput test.

The throughput test start time and finish time dach stream are given in the Numerical QuantitisiBary
earlier in this document.

6.6 Total Elapsed Time of the Measurement Interval
The total elapsed time of the measurement int¢sesd Clause 5.3.5) must be reported for the thrpugtest.

The total elapsed time of the throughput test iggiin the Numerical Quantities Summary earlierthirs
document.

6.7 Refresh Function Start Date/Time and Finish Date/Tmne
Start and finish time for each update functionhia tipdate stream must be reported for the througtgst.

The refresh function start and finish date/time gireen in the Numerical Quantities Summary earirethis
document.

6.8 Timing Intervals for Each Query and Each Refresh Function for Each Stream

The timing intervals (see Clause 5.3.6) for eachrguwf each stream and for each refresh functiorstnine
reported for the throughput test.

The timing intervals for each query and each updlatetion are given in the Numerical Quantities Suamny
earlier in this document.
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6.9 Performance Metrics
The computed performance metric, related numerjoahtities and price performance metric must beorsgal.

The performance metrics, and the numbers, on wtiiely are based, is given in the Numerical Quastitie
Summary earlier in this document.

6.10The Performance Metric and Numerical Quantities fran Both Runs

A description of the method used to determine dpeoducibility of the measurement results mustdported.
This must include the performance metrics (QppH @titH) from reproducibility runs.

Run ID QppH@300GB QptH@300GB | QphH@300GB
Run 1 376,927.3 794,407.8 547,205.4
Run 2 379,031.2 792,000.0 547,898.4

% Difference 0.56 % 0.56 % 0.13%

6.11 System Activity between Performance Tests

Any activity on the SUT that takes place betweenctinclusion of Run 1 and the beginning of Run &trne
disclosed.

There was no system activity between Run 1 andZRun
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7 Clause 6: SUT and Driver Implementation Related Itens

7.1 Driver

A detailed description of how the driver perforrss functions must be supplied, including any relageurce
code or scripts. This description should allow adépendent reconstruction of the driver.

All stream executions are performed by a scriptEQIGs used to produce query text.

For each power-test run:

1. The shell script for RF1 is started

2. Then the queries as generated by QGEN are subniitt¢te order defined by Clause 5.3.5.4 from the
driver.

3. The shell script for RF2 is started.

For each throughput-test run:

1. The queries as generated by QGEN are submittdteilotder defined by Clause 5.3.5.4 from the drimer
several streams.

2. Parallely, pairs of RF1/RF2 are executed sequéniiabne update stream.

The source code of the used scripts are disclosekppendix F.

7.2 Implementation Specific Layer (ISL)

If an implementation specific layer is used, thedesailed description of how it performs its funas must be
supplied, including any related source code or msti This description should allow an independent
reconstruction of the implementation-specific layer

This benchmark test did not make use of an ISL.

7.3 Profile-Directed Optimization
If profile-directed optimization as described inaGbe 5.2.9 is used, such use must be disclosed.

Profile-directed optimization was not used in thésichmark test.
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8 Clause 7: Pricing

8.1 Hardware and Software Used in the Priced System

A detailed list of hardware and software used ia pihiced system must be reported. Each item muwst yxandor
part number, description, and release/revision legad either general availability status or comtmdt delivery
date. If package-pricing is used, contents of taekage must be disclosed. Pricing source(s) aneceie
date(s) of price(s) must also be reported.

A detailed list of hardware and software used ia fhiced system is included in the pricing sheethia
executive summary. All prices are currently effeetiThird-party price quotations are included irpApdix G.

8.2 Total Three Year Price

The total 3-year price of the entire configurationust be reported including: hardware, software, and
maintenance charges. Separate component pricimgdgemmended. The basis of all discounts used naust b
disclosed.

A detailed pricing sheet of all the hardware anfiveare used in this configuration and the 3-yeaintesmance
costs, demonstrating the computation of the totgd&@ price of the configuration, is included i thxecutive
summary at the beginning of this document.

8.3 Availability Date

The committed delivery date for general availapilaf products used in the priced calculations mist
reported. When the priced system includes produdts different availability dates, the availabilitgate
reported on the executive summary must be theldatehich all components are committed to beinglalés.

The full disclosure report must report availabildigtes individually for at least each of the catég® for which
a pricing subtotal must be provided.

Component Availability Date
Cluster Hardware Now (date of publicatior
EXASolution 2.0 Now (date of publication

~
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9 Clause 8: Auditor's Information and Attestation Letter

9.1 Auditor's Report

The auditor's agency name, address, phone numimet Adtestation letter with a brief audit summarpoe
indicating compliance must be included in the fidiclosure report. A statement should be includegtiying
who to contact in order to obtain further informmatiregarding the audit process.

This implementation of the TPC Benchmark H was tadby Francois Raab for InfoSizing.
Further information regarding the audit process tmapbtained from:

Francois Raab

InfoSizing, Inc.

125 West Monroe Street
Colorado Springs, CO 80907
(719) 473-7555

(719) 473-7554

Email: francois@sizing.com

The auditor’s attestation letter is included aftex table of contents.

TPC Benchmark H Full Disclosure Report and othdéormation can be downloaded from the Transaction
Processing Performance Council website at www.tgc.o
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Appendix A: System and Database Configurations and Parameters

Kernel-Parameters:

kernel.shmmax = 2147483648
kernel.shmall = 8388608
kernel.shmmni = 8388608
kernel.msgmnb = 1073741824
kernel.msgmni = 256
kernel.msgmax = 1073741824
vm.swappiness = 0
vm.vfs_cache_pressure = 100
vm.overcommit_ratio = 50
vm.overcommit_memory = 0
vm.nr_hugepages = 3000

Database Parameters:

-dictionarythreshold 450
-replicationborder 3030000
-slb 6000

CPI Phoenix IQ-201 using EXASolution 2.0
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Appendix B: Database Build Scripts

#
# create_schema.sq|
#

CREATE SCHEMA tpc;
OPEN SCHEMA tpc;

CREATE OR REPLACE TABLE NATION ( N_NATIONKEY DEC(1 1), N_NAME CHAR(25), N_REGIONKEY DEC(11), N_.COMMENT  VARCHAR(152));

CREATE OR REPLACE TABLE REGION ( R_REGIONKEY DEC(1 1), R_NAME CHAR(25), R_COMMENT VARCHAR(152) );
CREATE OR REPLACE TABLE PART ( P_PARTKEY DEC(11),

P_SIZE DEC(10), P_CONTAINER CHAR(10),

CHAR(15), S_ACCTBAL DECIMAL(12,2), S

CREATE OR REPLACE TABLE PARTSUPP ( PS_PARTKEY DEC(11), PS_SUPPKEY DEC(11), PS_AVAILQTY DEC(10), PS_SUP

PS_COMMENT VARCHAR(199) );

CREATE OR REPLACE TABLE CUSTOMER ( C_CUSTKEY DEC(1), C_NAME VARCHAR(25), C_ADDRESS VARCHAR(40), C_NAT
MKTSEGMENT CHAR(10), C_COMMENT VARCHAR(117) );
CREATE OR REPLACE TABLE ORDERS ( O_ORDERKEY DEC(11), O_CUSTKEY DEC(11), O_ORDERSTATUS CHAR(1), O_TOTA
R(15), O_CLERK CHAR(15), O_SHIPPRIORITY DEC(10), O_

1), L_PARTKEY DEC(11), L_SUPPKEY DEC(11), L_LINENUM
L(12,2), L_DISCOUNT DECIMAL(12,2), L_TAX DECIMAL(12

CHAR(15), C_ACCTBAL DECIMAL(12,2), C_

O_ORDERDATE DATE, O_ORDERPRIORITY CHA
CREATE OR REPLACE TABLE LINEITEM (L_ORDERKEY DEC(1

DECIMAL(12,2), L_EXTENDEDPRICE DECIMA
CHAR(1), L_LINESTATUS CHAR(1), L_SHIP

L_SHIPMODE CHAR(10), L_COMMENT VARCHA

COMMIT;

ALTER TABLE CUSTOMER set primary join attribute C_C
ALTER TABLE ORDERS set primary join attribute O_CUS

ALTER TABLE LINEITEM set primary join attribute L_O
ALTER TABLE PARTSUPP set primary join attribute PS_
ALTER TABLE PART set primary join attribute P_PARTK
ALTER TABLE SUPPLIER set primary join attribute S_S
COMMIT;

#
# create_user.sql
#

create user tpcuser identified by tpcuser;
grant create session to tpcuser;

grant create table to tpcuser;

grant create view to tpcuser;

grant create schema to tpcuser;

-- to get debug output of system tables
grant select any dictionary to tpcuser;
commit;

#
# create_indices.sql
#
set autocommit off;

open schema tpc;

optimize table nation;

commit;

optimize table region;

commit;

optimize table part;

commit;

optimize table partsupp;

commit;

optimize table supplier;

commit;

optimize table customer;

commit;

optimize table orders;

commit;

optimize table lineitem;

commit;

enforce index lineitem_on_suppkey on lineitem (I_su
enforce index lineitem_on_partkey_suppkey on lineit
enforce index lineitem_on_partkey on lineitem (I_pa
enforce index lineitem_on_orderkey on lineitem (I_o
enforce index nation_on_nationkey on nation (n_nati
enforce index region_on_regionkey on region (r_regi
enforce index supplier_on_suppkey on supplier (s_su
enforce index supplier_on_nationkey on supplier (s_
enforce index customer_on_custkey on customer (c_cu
enforce index customer_on_nationkey on customer (c_
enforce index part_on_partkey on part (p_partkey);
enforce index partsupp_on_partkey_suppkey on partsu
enforce index partsupp_on_partkey on partsupp (ps_p
enforce index partsupp_on_suppkey on partsupp (ps_s
enforce local index orders_on_orderkey_| on orders
enforce global index orders_on_orderkey_g on orders
enforce index orders_on_custkey on orders (o_custke
commit;

analyze table part estimate statistics;

analyze table partsupp estimate statistics;

analyze table supplier estimate statistics;

analyze table customer estimate statistics;

analyze table orders estimate statistics;

analyze table lineitem estimate statistics;

analyze table nation estimate statistics;

analyze table region estimate statistics;

commit;

P_NAME VARCHAR(55), P_MFGR CHAR(25), P_BRAND CHAR(1
P_RETAILPRICE DECIMAL(12,2), P_COMMENT VARCHAR(23)
CREATE OR REPLACE TABLE SUPPLIER ( S_SUPPKEY DEC(11 ), S_NAME CHAR(25), S_ADDRESS VARCHAR(40), S_NATION

COMMENT VARCHAR(101) );

0), P_TYPE VARCHAR(25),
KEY DEC(11), S_PHONE
PLYCOST DECIMAL(12,2),
IONKEY DEC(11), C_PHONE
LPRICE DECIMAL(12,2),
COMMENT VARCHAR(79) );

BER DEC(10), L_QUANTITY
,2), L_RETURNFLAG

DATE DATE, L_COMMITDATE DATE, L_RECEIPTDATE DATE, L _SHIPINSTRUCT CHAR(25),

R(44) );

USTKEY;

TKEY;

RDERKEY;

PARTKEY, PS_SUPPKEY;
EY;

UPPKEY;

ppkey);

em (I_partkey, |_suppkey);
rtkey);

rderkey);

onkey);

onkey);

ppkey);

nationkey);

stkey);

nationkey);

pp (ps_partkey, ps_suppkey);
artkey);

uppkey);

(o_orderkey);

(o_orderkey);

)i
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#
# load_init_parallel.sh
#

#l/bin/bash

if [ $# -ne 8 ]; then
echo "Syntax: $0 <dw> <user> <password> <schema > <SF> <instances-per-node> <dwconn> <dwnodes>"
exit 1

fi

host=$1

port=$2

user=$3

pass=$4

schema=$5

SF=$6

INST_PN=$7
Loader=$LOADERBINDIR/EXAloader_SYNC
ParLoader=$LOADERBINDIR/EXAloader_PARSYNC

export TPC_SINGLENODE_CSVDIR="/d02_data/csv/single”
TPC_LOCALDIR="/d02_data/csv/local/TPC_Database_SF${ SF}_${INST_PN}x_${NODES}N"

NATION_COLUMNS="N_NATIONKEY:DECIMAL(11)|N_NAME:CHARS)|N_REGIONKEY:DECIMAL(11)[N_COMMENT:VARCHAR(152) "
REGION_COLUMNS="R_REGIONKEY:DECIMAL(11)|R_NAME:CHABS)|R_COMMENT:VARCHAR(152)"
PART_COLUMNS="P_PARTKEY:DECIMAL(11)|P_NAME:VARCHARE)|P_MFGR:CHAR(25)|P_BRAND:CHAR(10)|P_TYPE:VARCHAR (25)|P_SIZE:DECIMAL(10)
|P_CONTAINER:CHAR(10)|P_RETAILPRICE:DECIMAL(12,2)P _COMMENT:VARCHAR(23)"
SUPPLIER_COLUMNS="S_SUPPKEY:DECIMAL(11)|S_NAME:CHARS)|S_ADDRESS:VARCHAR(40)|S_NATIONKEY:DECIMAL(11)] S_PHONE:CHAR(15)|S_ACCT
BAL:DECIMAL(12,2)|S_COMMENT:VARCHAR(101)"
PARTSUPP_COLUMNS="PS_PARTKEY:DECIMAL(11)|PS_SUPPKEYECIMAL(11)|PS_AVAILQTY:DECIMAL(10)|PS_SUPPLYCOST: DECIMAL(12,2)|PS_COMMEN
T:VARCHAR(199)"

CUSTOMER_COLUMNS="C_CUSTKEY:DECIMAL(11)|C_NAME:VARAR(25)|C_ADDRESS:VARCHAR(40)|C_NATIONKEY:DECIMAL(1 1)|C_PHONE:CHAR(15)|C_A
CCTBAL:DECIMAL(12,2)|C_MKTSEGMENT:CHAR(10)|C_COMMENT:VARCHAR(117)"
ORDERS_COLUMNS="0_ORDERKEY:DECIMAL(11)[0_CUSTKEYTIMAL(11)[0_ORDERSTATUS:CHAR(1)|O_TOTALPRICE:DECIMA L(12,2)|0_ORDERDATE:DAT
E|O_ORDERPRIORITY:CHAR(15)[0_CLERK:CHAR(15)[0_SHIPP RIORITY:DECIMAL(10)]0_COMMENT:VARCHAR(79)"
LINEITEM_COLUMNS="L_ORDERKEY:DECIMAL(11)|L_PARTKEY:DECIMAL(11)|L_SUPPKEY:DECIMAL(11)|L_LINENUMBER:DECI MAL(10)|L_QUANTITY:DECI
MAL(12,2)|L_EXTENDEDPRICE:DECIMAL(12,2)|L_DISCOUNT:  DECIMAL(12,2)|L_TAX:DECIMAL(12,2)|L_RETURNFLAG:CHAR  (1)|L_LINESTATUS:CHAR(1
)IL_SHIPDATE:DATE|L_COMMITDATE:DATE|L_RECEIPTDATE:D ATE|L_SHIPINSTRUCT:CHAR(25)|L_SHIPMODE:CHAR(10)]L_C  OMMENT:VARCHAR(44)"

# since LINEITEM is the largest table by far it is loaded parallel to the other tables
$ParlLoader -q -l csv2exa -s $TPC_LOCALDIR/metafile. LINEITEM.csv -d $user:$schema/$pass@$host:$port -a -t LINEITEM -c "eval
echo \${LINEITEM_COLUMNS}™ | sed -e "s/\([0-9][0- 9*)[ \tI*rows loaded\./LINEITEM rows loaded; \1/g " || { echo "Initial

loading failed in table LINEITEM." ; exit1;} &

for table in PART SUPPLIER PARTSUPP CUSTOMER ORDERS

do

nice $ParLoader -q -l csv2exa -s $TPC_LOCALDIR/ metafile.$table.csv -d $user:$schema/$pass@$host:$p ort -a -t $table -c
"“eval echo \\${${table} COLUMNS}™ | sed -e "s/\([ 0-9][0-9]%)[ \t]*rows loaded\./$table rows loaded; \1/g" || { echo
“Initial loading failed in table $table." ; exit 1 i}
done

for table in NATION REGION

do

nice $Loader -q - csv2exa -s ${TPC_SINGLENODE _ CSVDIR}/Database_SF${SF}/metafile.$table.csv -d
$user:$schema/$pass@$host:$port -a -t $table -c ""e val echo \${${table} COLUMNS}™ | sed -e "s/\([0-9 1[0-91%)[ \t]*rows
loaded\./$table rows loaded; \1/g" || { echo "Init ial loading failed in table $table." ; exit1;}
done

# wait until all tables where loaded
wait

sync

exit 0
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Appendix C: ACID Scripts

#
#tpc_h_load_db_for_acid_tests.sh

#
#l/bin/bash
# param <nodes> <exadir> <scalefactor> <instances p er node> <logdir>

if[$#-ne5]

then
echo "Usage: $0 <nodes> <exadir> <scalefactor> <instances per node> <logdir>"
exit 1

fi

export NODELIST="$1"

export NODES=""echo $NODELIST | tr ", \n' | wc -I
SPACE_SEP_NODES=""echo -n "$NODES" | tr","" ™"

export ROOTHOST="echo $NODELIST | sed 's/\([*,]*), FNLT
export EXADIR="$2"

export EXABINDIR="$EXADIR/bin"

export LOADERBINDIR="$EXABINDIR"

export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:$EXADIR/lib

SF="$3"
STREAMS="$4"

INST_PN="$4"

LOGDIR="$5/"date +'%y%m%d%H%M%S""
LOGFILE="$LOGDIR/test.log"
ROOTPORT=26822

export TPC_BASEDIR=$HOME/TPCH

export TPC_SCRIPTSDIR=$TPC_BASEDIR/scripts

export TPC_SINGLENODE_CSVDIR="/d02_data/csv/single"
export TPC_SQLDIR=$TPC_BASEDIR/sql

export DSS_CONFIG=$TPC_BASEDIR/tpch_20070105
export TPC_ACID_SQLDIR=$TPC_BASEDIR/ACID/sql

### Startup of database

mkdir -p $LOGDIR

echo "Loading of TPC H database started" >$LOGFILE
eChQ "---mmmmmmrmeoe e " >>$LOGFILE

echo "SCRIPT : $0" >> $LOGFILE

echo "ROOTHOST: $ROOTHOST" >> $LOGFILE
echo "NODES : $NODELIST" >> $LOGFILE

echo "SCALE : $SF" >>$LOGFILE

echo "INSTPN : $INST_PN" >>$LOGFILE

echo "LOGDIR : $LOGDIR" >>$LOGFILE

echo "SCRIPTS : $TPC_SCRIPTSDIR" >>$LOGFILE
€ChO "-mremmreemeeee e " >>$LOGFILE

echo >> $LOGFILE
echo "Start of Test at; “date +'%m/%d/%Y %k:%M:%S.% N' | sed 'sA(\....\)......AL/g"™" >>$LOGFILE

export EXAPLUS=$EXABINDIR/Console/exaplus

### create user

$EXAPLUS -u sys -P exasol -h $ROOTHOST -p $ROOTPORT -f $TPC_SQLDIR/create_user.sql
###HHH# Phase | (Load-Test)

#i# Initialization of database-schema

TIMESFILE=$LOGDIR/alltimes.log

LOAD_START=""date +%m/%d/%Y %k:%M:%S.%N' | sed 's/ \(\.. ). AL

echo -n "Load Test; $LOAD_START " > $TIMESFILE

echo "Start of Load test at ; SLOAD_START" >> $LOGF ILE

$EXAPLUS -p $ROOTPORT -h $ROOTHOST -u tpcuser -P tp cuser -f $TPC_SQLDIR/create_schema.sql >>$LOGDIR/cr eate_schema.log 2>&1
### Load

$TPC_SCRIPTSDIR/load_init_parallel.sh SROOTHOST $RO OTPORT tpcuser tpcuser tpc $SF $SINST_PN >>$LOGFILE 2>&1

sync

#i## Initialization of indices
echo "Start of database optimization at ; “date +'% m/%d/%Y %k:%M:%S.%N" | sed 's/\(\....\)......\1/g" ™ >> $LOGFILE
optimizeLineitem()

cat $TPC_SQLDIR/create_indices.sql | grep -i -v -e NATION -e REGION -e " PART" -e ORDERS -e PARTSU PP -e CUSTOMER -e
SUPPLIER -e ANALYZE | $EXAPLUS -p $SROOTPORT -h $ROO  THOST -u tpcuser -P tpcuser 1>>$LOGDIR/optimizeLine item.log 2>&1
}

optimizeOther()

cat $TPC_SQLDIR/create_indices.sql | grep -i -v -e LINEITEM -e ANALYZE | $EXAPLUS -p $ROOTPORT -h $ROOTHOST -u tpcuser -P
tpcuser 1>>$LOGFILE 2>&1

optimizeLineitem &
optimizeOther &
wait

cat $LOGDIR/optimizeLineitem.log >> $LOGFILE
rm -f $LOGDIR/optimizeLineitem.log

cat $TPC_SQLDIR/create_indices.sql | grep -i -v -e ENFORCE -e OPTIMIZE -e SELECT | $EXAPLUS -p $ROOTPO  RT -h $ROOTHOST -u
tpcuser -P tpcuser 1>>$LOGFILE 2>&1
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echo "End of database optimization at ; “date +'%m/
sync

LOAD_END=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\(
echo "End of Load test at ; SLOAD_END" >> $LOGFILE

echo -n"; $LOAD_END " >> $TIMESFILE

LOAD_TIME: $TPC_SCRIPTSDIR/timediff "SLOAD_START
echo "; $LOAD_TIME" >> $TIMESFILE

sync

# execute tables.sql
cat $TPC_SQLDIR/tables.sql | $SEXAPLUS -p $ROOTPORT

# execute dbcheck.sql
cat $TPC_SQLDIR/dbcheck.sql | $EXAPLUS -p $ROOTPORT

# create history table
cat $TPC_ACID_SQLDIR/create_history_table.sqgl | $EX

echo "End of Test at ; " "date +'%m/%d/%Y %k:%M:%S.

#
# run_acid.sh
#
#l/bin/bash

# params <roothost> <scalefactor> <streams> <logdir

if[!$#-eq5]

then
echo "usage: $0 <roothost> <scalefactor> <strea
exit 1

fi

ROOTHOST="$1"
SCALEFACTOR="$2"
STREAMS="$3"
LOGDIR="$4/ACID"
NUM_DURABILITY="$5"

ROOTPORT=26822

mkdir -p $LOGDIR

ACIDDIR="$HOME/TPCH/ACID"
TMPDIR=$LOGDIR/tmp

mkdir -p $TMPDIR

echo "TPC Benchmark H - ACID-Test" | tee $LOGDIR/AC

echo " " | tee -a $LOGDIR
echo | tee -a $LOGDIR/ACID.log

## create the history table

echo "creating history table" | tee -a $LOGDIR/ACID

# SEXAPLUS -h $SROOTHOST -p $ROOTPORT -u sys -P exas
echo | tee -a $LOGDIR/ACID.log

## ATOMICITY TEST
A_TRANSACTIONS_COMMIT=25
A_TRANSACTIONS_ROLLBACK=25

$ACIDDIR/scripts/run_atomicity_test.sh SROOTHOST $S
a $LOGDIR/ACID.log

## CONSISTENCY TEST

# $ACIDDIR/scripts/run_consistency_test.sh $SROOTHOS
## ISOLATION TEST
$ACIDDIR/scripts/run_isolation_test.sh SROOTHOST $S

## DURABILITY TEST
$ACIDDIR/scripts/run_durability_test.sh SROOTHOST $

echo | tee -a $LOGDIR/ACID.log

echo "Testresult ACID Test" | tee -a $LOGDIR/ACID.I

echo | tee -a SLOGDIR/ACID.I
if [ -z ""grep ‘failed’ $LOGDIR/ACID.log™ ]
then
echo "ACID test passed" | tee -a $LOGDIR/ACID.log
else
echo "ACID test failed" | tee -a $LOGDIR/ACID.log
fi
#
# run_atomicity_test.sh
#
#l/bin/bash

# params <roothost> <scalefactor> <logdir> <transac

ROOTHOST="$1"
SCALEFACTOR="$2"
LOGDIR="$3/atomicity"

%d/%Y %k:%M:%S.%N" | sed 'SA(\....\).....ALIg™" >> $LOGFILE

-h $ROOTHOST -u tpcuser -P tpcuser >>$LOGDIR/tables log 2>&1

-h $ROOTHOST -u tpcuser -P tpcuser >>$LOGDIR/dbche ck.log 2>&1

APLUS -p $ROOTPORT -h $SROOTHOST -u tpcuser -P tpcus er >>$LOGFILE 2>&1

%N’ | sed 'sA(\....\).....\L/g" >>$LOGFILE

> <durability_tests>

ms> <logdir> <durability_tests>"

ID.log
/ACID.log

.log

ol -f $ACIDDIR/sql/create_history_table.sql >> /dev /null

CALEFACTOR $LOGDIR $A_TRANSACTIONS_COMMIT $A_TRANSAIONS_ROLLBACK | tee -

T $SCALEFACTOR $STREAMS $LOGDIR | tee -a SLOGDIR/A

CID.log

CALEFACTOR $LOGDIR | tee -a $LOGDIR/ACID.log

SCALEFACTOR $STREAMS $LOGDIR $NUM_DURABILITY |tee -a $LOGDIR/ACID.log

og
og
og

tionsForTest1> <transactionsForTest2>
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TRANSACTIONSCOMMIT="$4"
TRANSACTIONSROLLBACK="$5"

mkdir -p $LOGDIR

mkdir -p $LOGDIR/tmp
ACIDDIR="$HOME/TPCH/ACID"
LOGFILE=$LOGDIR/atomicity.log

echo "k | tee $LOGFILE
echo "ATOMICITY_TEST" | tee -a SLOGFILE
echo "smrkesksn™ | tee -a SLOGFILE

$ACIDDIR/scripts/atomicity_test_1.sh $SROOTHOST $SCA LEFACTOR $LOGDIR $TRANSACTIONSCOMMIT | tee -a $LOGF ILE
$ACIDDIR/scripts/atomicity_test_2.sh SROOTHOST $SCA LEFACTOR $LOGDIR $TRANSACTIONSROLLBACK | tee -a $LO  GFILE
if [ -z ""grep ‘failed' $LOGFILE™ ]
then

echo "Atomicity test passed” | tee -a $LOGFILE
else

echo "Atomicity test failed" | tee -a $LOGFILE
fi

echo | tee -a $LOGFILE

#
# atomicity_test_1.sh

#

#l/bin/bash

# executes atomicity test 1
# param: <roothost> <scalefactor> <logdir> <numberO fTransactions>

ROOTHOST="$1"
SCALEFACTOR="$2"
LOGDIR="$3"
NUMUPDATES="$4"

ACIDDIR="$HOME/TPCH/ACID"

$ACIDDIR/scripts/atomicity_test_mainpart.sh COMMIT $ROOTHOST $SCALEFACTOR $LOGDIR 1 $NUMUPDATES
LINESCHANGED=('wc -I $LOGDIR/diff_atomicity_1.diff* )
if [ SLINESCHANGED -eq $((4+1+$NUMUPDATES+4+(4*$NUM  UPDATES)+2+(2*$NUMUPDATES) )) |
then

echo "Atomicity Test 1 passed ($LINESCHANGED diffe rences in diff file)"
else

if [ ! SLINESCHANGED -eq 4 ]

then

echo "Atomicity Test 1 resulted in changed lines (might have failed), but diff file contains differe nt

number of lines (SLINESCHANGED) then expected ($((4 +1+$NUMUPDATES+4+(4*$NUMUPDATES)+2+(2*$NUMUPDATES))). Check diff file,
please, since test might have succeeded.”

else

echo "Atomicity Test 1 failed ($LINESCHANGED diff erences in diff file which very probably means no | ines

where changed).”

fi
fi
#
# atomicity_test_2.sh
#
#l/bin/bash
# executes atomicity test 2
# param: <roothost> <scalefactor> <logdir> <numberO fTransactions>

ROOTHOST="$1"
SCALEFACTOR="$2"
LOGDIR="$3"
NUMUPDATES="$4"

ACIDDIR="$HOME/TPCH/ACID"

$ACIDDIR/scripts/atomicity_test_mainpart.sh ROLLBAC K $ROOTHOST $SCALEFACTOR $LOGDIR 2 $SNUMUPDATES
LINESCHANGED=('wc -I $LOGDIR/diff_atomicity_2.diff* )
if [ SLINESCHANGED -eq 4 |
then
echo "Atomicity Test 2 passed ($LINESCHANGED diffe rences in diff file)"
else
echo "Atomicity Test 2 failed ($LINESCHANGED diffe rences in diff file which very probably means some lines where
changed)."
fi
#
# atomicity_test_mainpart.sh
#
#l/bin/bash
# param <commit or rollback> <host> <scalefactor> < logdir> <acidnumber> <numUpdates>
ACTION="$1"

ROOTHOST="$2"
SCALEFACTOR="$3"
LOGDIR="$4"
ACIDNUMBER="$5"
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NUMUPDATES="$6"

ROOTPORT=26822
LOGFILE=$LOGDIR/atomicity_debug.log
ACIDDIR="$HOME/TPCH/ACID"

# generate numUpdates random orderkeys
$ACIDDIR/scripts/create_random_transactions.sh 0
$LOGDIR/orderkeys_$ACIDNUMBER.log

# save old results for that key values
$ACIDDIR/scripts/store_values_for_orderkeys.sh
$LOGDIR/before_atomicity $ACIDNUMBER.log $LOGDIR
# execute all transactions
$ACIDDIR/scripts/transaction/acidtransaction ~ $ROOTH
$LOGDIR/atomicity${ACIDNUMBER}_return_transaction.|
# save new results for that key values
$ACIDDIR/scripts/store_values_for_orderkeys.sh
$LOGDIR/after_atomicity $ACIDNUMBER.log $LOGDIR

# compare old and new files

diff $LOGDIR/before_atomicity $ACIDNUMBER:.log

$LOGDIR/diff_atomicity_$ACIDNUMBER.diff

#
# run_isolation_test.sh

#
#l/bin/bash
# params: <host> <scalefactor> <logdir>

HOST="$1"

SF="$2"
LOGDIR="$3/isolation"
mkdir -p $LOGDIR

ACIDDIR="$HOME/TPCH/ACID"
TMPDIR=$LOGDIR/tmp
mkdir -p $STMPDIR

echo "kt | tee $LOGDIR/isolation.log
echo "ISOLATION TEST" | tee -a $LOGDIR/isolation.lo
echp "k | tee -a $LOGDIR/isolation.lo

## ISOLATION TEST 1

# generate transaction for isolation test 1
$ACIDDIR/scripts/create_random_transactions.sh 0 1
# execute isolation test 1
$ACIDDIR/scripts/isolation1.sh $LOGDIR/transaction_

## ISOLATION TEST 2

# generate transaction for isolation test 2
$ACIDDIR/scripts/create_random_transactions.sh 0 1
# execute isolation test 2
$ACIDDIR/scripts/isolation2.sh $LOGDIR/transaction_

## ISOLATION TEST 3

# generate transaction for isolation test 3
$ACIDDIR/scripts/create_random_transactions.sh 0 1
# execute isolation test 3
$ACIDDIR/scripts/isolation3.sh $LOGDIR/transaction

## ISOLATION TEST 4

# generate transaction for isolation test 4
$ACIDDIR/scripts/create_random_transactions.sh 0 1
# execute isolation test 4
$ACIDDIR/scripts/isolation4.sh $LOGDIR/transaction

## ISOLATION TEST 5

# generate transaction for isolation test 5
$ACIDDIR/scripts/create_random_transactions.sh 0 1
# execute isolation test 5
$ACIDDIR/scripts/isolation5.sh $LOGDIR/transaction_

## ISOLATION TEST 6

# generate transaction for isolation test 6
$ACIDDIR/scripts/create_random_transactions.sh 0 1
# execute isolation test 6
$ACIDDIR/scripts/isolation6.sh $LOGDIR/transaction_

## determine test result
if [ -z ""grep ‘failed' $LOGDIR/isolation.log™ ]

then
echo "Isolation test passed"
else
echo "Isolation test failed. See $LOGDIR/isolation
fi
#

# isolationl.sh

#
#l/bin/bash

$N UMUPDATES $SCALEFACTOR $ROOTHOST $LOGDIR/tmp

$ROO THOST $LOGDIR/orderkeys_$ACIDNUMBER.log

OST  $ROOTPORT  $ACTION  NOWAIT  $LOGDIR/orderkeys_$ACI DNUMBER.log
og tpcuser tpcuser $LOGDIR/atomicity${ACIDNUMBER}_v alues.log >> $LOGFILE

$ROO THOST $LOGDIR/orderkeys_$ACIDNUMBER.log

$LOGD IR/after_atomicity_ $SACIDNUMBER.log >

Q«

$SF $HOST $TMPDIR $LOGDIR/transaction_keys_isolatio nl.keys
keys_isolation1.keys $HOST $LOGDIR | tee -a $LOGDIR lisolation.log
$SF $HOST $TMPDIR $LOGDIR/transaction_keys_isolatio n2.keys

keys_isolation2.keys $HOST $LOGDIR | tee -a $LOGDI R/isolation.log

$SF $HOST $TMPDIR $LOGDIR/transaction_keys_isolati on3.keys
_keys_isolation3.keys $HOST $LOGDIR | tee -a $LOGD IR/isolation.log
$SF $HOST $TMPDIR $LOGDIR/transaction_keys_isolati ond.keys
_keys_isolation4.keys $HOST $LOGDIR | tee -a $LOGD IR/isolation.log
$SF $HOST $TMPDIR $LOGDIR/transaction_keys_isolatio n5.keys
keys_isolation5.keys $HOST $LOGDIR | tee -a $LOGDI R/isolation.log
$SF $HOST $TMPDIR $LOGDIR/transaction_keys_isolatio n6.keys

keys_isolation6.keys $HOST $LOGDIR | tee -a $LOGDI Rlisolation.log

.log for details."
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# params: <inputfile> <host> <logdir> <keypress>
INPUTFILE="$1"

HOST="$2"

LOGDIR="$3"

KEYPRESS="$4"

ROOTPORT=26822

OKEY=( "cat $INPUTFILE")
SCRIPTSDIR="$HOME/TPCH/ACID/scripts"
LOGFILE=$LOGDIR/isolation1.log
PIPENAME=$LOGDIR/tmp/ilpipe

mkfifo $PIPENAME

echo "----ememeeeeee " | tee SLOGFILE
echo "Isolation test 1" | tee -a $LOGFILE
€ChQ "----nmmmmmeeee- " | tee -a $LOGFILE

echo >> $LOGFILE

echo -n"O_KEY, L_KEY, DELTA =" >> $LOGFILE
cat $INPUTFILE >> $LOGFILE

echo >> $LOGFILE

# Step 1: start ACID query
echo "Step 1: ACID query" | tee -a $LOGFILE

echo Before query “date +'%m/%d/%Y %k:%M:%S.%N' | s ed 'sN\(\...\\).....\1/g" >> $SLOGFILE
RESULTS1=""$SCRIPTSDIR/acidquery.sh $HOST $LOGDIR $ OKEY | tee -a $LOGFILE™

echo After query ‘date +'%m/%d/%Y %k:%M:%S.%N' | se d'sA\(\...\).....A\L/g" >> $LOGFILE
# Step 2: start update transaction on same row, wai t before commit

# acidtransaction with wait and commit

if [! -z SKEYPRESS ]

then
echo "Press enter to start transaction (Step 2)"
read $X

fi

echo "Step 2: ACID transaction” | tee -a $LOGFILE

cat  $PIPENAME | $SCRIPTSDIR/transaction_isolation/a cidtransaction $HOST $ROOTPORT COMMIT WAIT $INPUTFI LE
$LOGDIR/isolation1_return_t1.log tpcuser tpcuser 2> &1 | sed -u "s/Transaction 1:/g" | tee -a $LOGFIL E | grep -A 1 "ERROR"
&
# wait for transaction to reach wait for commit
sleep 10
# Step 3: start ACID query again, verify results ar e still the old
if[! -z $SKEYPRESS ]
then
echo "Press enter to start ACID query again (Step 3)"
read $X
fi
echo "Step 3: Same ACID query again" | tee -a $LOGF ILE
echo Before query “date +'%m/%d/%Y %k:%M:%S.%N' | s ed 'sN\(\...\\)......\1/g" >> $LOGFILE
RESULTS2=""$SCRIPTSDIR/acidquery.sh $HOST $LOGDIR $ OKEY | tee -a $LOGFILE™
echo After query ‘date +'%m/%d/%Y %k:%M:%S.%N' | se d'sA\(\...\).....A\L/g" >> $LOGFILE
if [ "SRESULTS1" I= "$RESULTS2" ]
then
echo "Failed: Results differ from results of first query." | tee -a $SLOGFILE

TESTRESULT="Test failed"
fi

# Step 4: commit the update transaction

if[! -z $SKEYPRESS ]

then
echo "Press enter to commit ACID transaction (Step 4)"
read $X

fi

echo "Step 4: Commit of ACID transaction” | tee -a $LOGFILE

# send newline to acidtransaction 1 (to commit)

FD=8

eval "exec $FD>>$PIPENAME" # open pipe

echo >& $FD

eval "exec $FD>>-" >/dev/null 2>&1 # close pipe (E OF)

# wait for commit to finish

sleep 10

# Step 5: start ACID query a third time and verify that the new row is retrieved
if[! -z $SKEYPRESS ]
then
echo "Press enter to start ACID query a third time (Step 5)"
read $X
fi
echo "Step 5: Same ACID query again" | tee -a $LOGF ILE
echo Before query “date +'%m/%d/%Y %k:%M:%S.%N' | s ed 'sN\(\....\).....\1/g" >> $SLOGFILE
RESULTS3=""$SCRIPTSDIR/acidquery.sh $HOST $LOGDIR $ OKEY | tee -a $LOGFILE™
echo After query ‘date +'%m/%d/%Y %k:%M:%S.%N' | se d'sA\(\...\).....A\L/g" >> $LOGFILE
if [ "BRESULTS2" = "$RESULTS3" ]
then
echo "Failed: Results are the same as those from t he second query." | tee -a $LOGFILE
TESTRESULT="Test failed"
fi

ERRORS=""grep 'ERROR' $LOGFILE™
if [\(-z "$TESTRESULT"\) -a \( -z "$ERRORS" \) ]
then

echo "Isolation test 1 passed"” | tee -a $LOGFILE
else

echo "Isolation test 1 failed" | tee -a $LOGFILE
fi

rm -f SPIPENAME
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#
# isolation2.sh

#
#l/bin/bash
# params: <inputfile> <host> <logdir> <keypress>

INPUTFILE="$1"

HOST="$2"

LOGDIR="$3"

KEYPRESS="$4"

ROOTPORT=26822

OKEY=( "cat $INPUTFILE")
SCRIPTSDIR="$HOME/TPCH/ACID/scripts"
LOGFILE=$LOGDIR/isolation2.log
PIPENAME=$LOGDIR/tmp/i2pipe

mkfifo $PIPENAME

echo" --" | tee SLOGFILE
echo "Isolation test 2" | tee -a $LOGFILE
LS 1T " | tee -a SLOGFILE

echo >> $LOGFILE

echo -n"O_KEY, L_KEY, DELTA =" >> $LOGFILE
cat $INPUTFILE >> $LOGFILE

echo >> $LOGFILE

# Step 1: start ACID query
echo "Step 1: ACID query" | tee -a $LOGFILE

echo Before query “date +'%m/%d/%Y %k:%M:%S.%N' | s ed 'sN\(\...\\)......\1/g" >> $SLOGFILE
RESULTS1=""$SCRIPTSDIR/acidquery.sh $HOST $LOGDIR $ OKEY | tee -a $LOGFILE™

echo After query ‘date +'%m/%d/%Y %k:%M:%S.%N' | se d'sA\(\...\).....A\L/g" >> $LOGFILE
# Step 2: start update transaction on same row, wai t before commit

# acidtransaction with wait and commit

if[! -z $SKEYPRESS ]

then
echo "Press enter to start transaction (Step 2)"
read $X

fi

echo "Step 2: ACID transaction” | tee -a $LOGFILE

cat $PIPENAME |  $SCRIPTSDIR/transaction_isolation/a cidtransaction ~ $HOST  $ROOTPORT  ROLLBACK  WAIT  S$SINPUT FILE
$LOGDIR/isolation2_return_t1.log tpcuser tpcuser 2> &1 | sed -u 's/A/Transaction 1:/g' | tee -a $LOGFIL E | grep-A1"ERROR" &
# wait for transaction to reach wait for commit
sleep 10
# Step 3: start ACID query again, verify results ar e still the old
if[! -z $SKEYPRESS ]
then
echo "Press enter to start ACID query again (Step 3)"
read $X
fi
echo "Step 3: Same ACID query again" | tee -a $LOGF ILE
echo Before query “date +'%m/%d/%Y %k:%M:%S.%N' | s ed 'sN\(\....\).....\1/g" >> $SLOGFILE
RESULTS2=""$SCRIPTSDIR/acidquery.sh $HOST $LOGDIR $ OKEY | tee -a $LOGFILE™
echo After query ‘date +'%m/%d/%Y %k:%M:%S.%N' | se d'sA\(\...\).....A\L/g" >> $LOGFILE
if [ "SRESULTS1" I= "$RESULTS2" ]
then
echo "Failed: Results differ from results of first query." | tee -a $SLOGFILE

TESTRESULT="Test failed"
fi

# Step 4: rollback the update transaction

if[! -z $SKEYPRESS ]

then
echo "Press enter to rollback ACID transaction (St ep 4)"
read $X

fi

echo "Step 4: Rollback of ACID transaction” | tee - a $LOGFILE

# send newline to acidtransaction 1 (to rollback)

FD=8

eval "exec $FD>>$PIPENAME" # open pipe

echo >& $FD

eval "exec $FD>>-" >/dev/null 2>&1 # close pipe (E OF)

# wait for commit to finish

sleep 10

# Step 5: start ACID query a third time and verify that the new row is retrieved
if[! -z $SKEYPRESS ]
then
echo "Press enter to start ACID query a third time (Step 5)"
read $X
fi
echo "Step 5: Same ACID query again" | tee -a $LOGF ILE
echo Before query “date +'%m/%d/%Y %k:%M:%S.%N' | s ed 'sN\(\....\).....\1/g" >> $SLOGFILE
RESULTS3=""$SCRIPTSDIR/acidquery.sh $HOST $LOGDIR $ OKEY | tee -a $LOGFILE™
echo After query ‘date +'%m/%d/%Y %k:%M:%S.%N' | se d'sA(\...\).....A\L/g" >> $LOGFILE
if [ "SRESULTS2" I= "$RESULTS3" ]
then

echo "Failed: Results differ from those of the sec ond query." | tee -a $LOGFILE
TESTRESULT="Test failed"
fi
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# determine test result
ERRORS="grep 'ERROR' $LOGFILE"
if [\(-z "$TESTRESULT"\) -a \(! -z "$ERRORS" \)
then

echo "Isolation test 2 passed" | tee -a $LOGFILE
else

echo "Isolation test 2 failed" | tee -a $LOGFILE
fi

rm -f $SPIPENAME

#
# isolation3.sh

#
#l/bin/bash
# params: <inputfile> <host> <logdir> <keypress>

INPUTFILE="$1"

HOST="$2"

LOGDIR="$3"

KEYPRESS="$4"

ROOTPORT=26822

OKEY=( "cat $INPUTFILE")
SCRIPTSDIR="$HOME/TPCH/ACID/scripts"
LOGFILE=$LOGDIR/isolation3.log
PIPENAME=$LOGDIR/tmp/i3pipe

mkfifo SPIPENAME

€ChQ "=mermmemmemnena- " | tee $LOGFILE
echo "Isolation test 3" | tee -a $LOGFILE
echo "----mmemeeeee " | tee -a $LOGFILE

echo >> $LOGFILE

echo -n"O_KEY, L_KEY, DELTA =" >> $LOGFILE
cat $INPUTFILE >> $LOGFILE

echo >> $LOGFILE

# Step 1: start a query and verify that the row was

echo "Step 1: ACID query" | tee -a $LOGFILE

echo Before query “date +'%m/%d/%Y %k:%M:%S.%N' | s
RESULTS1=""$SCRIPTSDIR/acidquery.sh $HOST $LOGDIR $
echo After query ‘date +'%m/%d/%Y %k:%M:%S.%N' | se

# Step 2: start update transation, wait before comm
if [! -z "$KEYPRESS" ]
then
echo "Press enter to start ACID transaction 1 (Ste
read $X
fi
echo "Step 2: ACID transaction 1 until commit" | te
cat $PIPENAME |
$LOGDIR/isolation3_return_tl.log tpcuser tpcuser |
"\(ERROR\|ROLLBACK))" &
sleep 10
if [1-z "grep \(ERROR\|ROLLBACK\)' $LOGFILE™ ]
then
ERROR="$ERROR Transaction 1"
fi

# Step 3: start another update transaction on same
if [! -z "$KEYPRESS" ]
then
echo "Press enter to start ACID transaction 2 (Ste
read $X
fi
echo "Step 3: ACID transaction 2 with COMMIT (expec
$SCRIPTSDIR/transaction_isolation/acidtransaction $
tpcuser tpcuser | sed ‘'s/MTransaction 2:/g' |
$LOGDIR/isolation3_rollback_t2.log
ROLLBACK=""grep 'ROLLBACK' $LOGDIR/isolation3_rollb
if [ -z "$ROLLBACK" ]
then
ERROR="$ERROR No Rollback in Transaction 2"
fi

if [! -z "grep 'ERROR' $LOGFILE™]
then

ERROR="$ERROR Transaction 2"
fi

# Step 4: commit the update transaction
if[!-z"$KEYPRESS" ]
then
echo "Press enter to commit ACID transaction 1 (St
read $X
fi
echo "Step 4: Commit of ACID transaction 1" | tee -
# send newline to acidtransaction 1 (to commit)
FD=8
eval "exec $FD>>$PIPENAME" # open pipe
echo >& $FD
eval "exec $FD>>-" >/dev/null 2>&1 # close pipe (E
sleep 10
if [ -z ""grep "\(ERROR\|ROLLBACK))' $LOGFILE | g
then

$SCRIPTSDIR/transaction_isolation/a

tee

retrieved

ed 'sh\(\...\\)......\1/g" >> $LOGFILE
OKEY | tee -a $LOGFILE™
d'sh(\....\)......AL/g" >> $LOGFILE

it

p2)"

e -a $LOGFILE
cidtransaction ~ $HOST
-u ‘'s/MTransaction 1:/g' |

$ROOTPORT COMMIT
tee -a $LOGFILE | ¢

WAIT
sed

row. Verify rollback

p3)

ting ROLLBACK exception)" | tee -a $LOGFILE

$INPUTFI
rep

-A

HOST $ROOTPORT COMMIT NOWAIT $INPUTFILE $LOGDIR/iso lation3_return_t2.log

-a $LOGFILE | grep -A 1 "ROLLBACK"

ack_t2.log™

ep4)"

a $LOGFILE

OF)

rep 'Transaction 1" ]

| tee

LE
1
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ERROR="$ERROR Transaction 1"
fi

# Step 5: start the same query again and verify tha
if [! -z "$KEYPRESS" ]
then
echo "Press enter to start ACID query again (Step
read $X
fi
echo "Step 5: ACID query again” | tee -a $LOGFILE
echo Before query “date +'%m/%d/%Y %k:%M:%S.%N' | s
RESULTS2=""$SCRIPTSDIR/acidquery.sh $HOST $LOGDIR $
echo After query “date +'%m/%d/%Y %k:%M:%S.%N' | se
if [ "PRESULTS1" = "$RESULTS2" |
then
ERROR="$ERROR Results compare"
fi

# determine test result
if[! -z "$ERROR" ]
then
echo "Isolation test 3 failed." | tee -a $LOGFILE
echo "$ERROR"
else
echo "Isolation test 3 passed.” | tee -a $LOGFILE
fi

rm -f $SPIPENAME

#
# isolation4.sh

#
#l/bin/bash
# params: <inputfile> <host> <logdir> <keypress>

INPUTFILE="$1"

HOST="$2"

LOGDIR="$3"

KEYPRESS="$4"

ROOTPORT=26822

OKEY=( "cat $INPUTFILE")
SCRIPTSDIR="$HOME/TPCH/ACID/scripts"
LOGFILE="$LOGDIR/isolation4.log"
PIPENAME=$LOGDIR/tmp/i4pipe

mkfifo SPIPENAME

€ChQ "=mermmemmemmena- " | tee $LOGFILE
echo "Isolation test 4" | tee -a $LOGFILE
echo "-----memeeeeee- " | tee -a $LOGFILE

echo >> $LOGFILE

echo -n "O_KEY, L_KEY, DELTA =" >> $LOGFILE
cat $INPUTFILE >> $LOGFILE

echo >> $LOGFILE

# Step 1: start a query and verify that the row was

echo "Step 1: ACID query" | tee -a $LOGFILE

echo Before query “date +'%m/%d/%Y %k:%M:%S.%N' | s
RESULTS1=""$SCRIPTSDIR/acidquery.sh $HOST $LOGDIR $
echo After query “date +'%m/%d/%Y %k:%M:%S.%N' | se

# Step 2: start update transation, wait before comm
if[!-z"$KEYPRESS" ]

t the new row was retrieved

5)"

ed 's\(\....\).....A1/g" >> SLOGFILE
OKEY | tee -a $LOGFILE™
d'sA(\....Y).....AL/g" >> SLOGFILE

retrieved

ed 'sh\(\...\\)......\1/g" >> $LOGFILE
OKEY | tee -a $LOGFILE™
d's/\(\...\).....A\1/g" >> SLOGFILE

it

then

echo "Press enter to start ACID transaction 1 (Ste p2)

read $X
fi
echo "Step 2: ACID transaction 1 until commit" | te e -a $LOGFILE
cat $PIPENAME | $SCRIPTSDIR/transaction_isolation/a cidtransaction ~ $HOST  $ROOTPORT  ROLLBACK  WAIT  S$SINPUT FILE
$LOGDIR/isolation4_return_t1.log tpcuser tpcuser | sed -u 's/MTransaction 1:/g' | tee -a $LOGFILE | g rep -A 1 "ERROR" &
sleep 10
if [ -z "“grep \(ERROR\|ROLLBACK\)' $LOGFILE™ ]
then

ERROR="$ERROR Transaction 1"
fi
# Step 3: start another update transaction on same row. Verify rollback
if[!-z"$KEYPRESS" ]
then

echo "Press enter to start ACID transaction 2 (Ste p3)"

read $X
fi
echo "Step 3: ACID transaction 2 with COMMIT (expec ting ROLLBACK exception)” | tee -a $LOGFILE
$SCRIPTSDIR/transaction_isolation/acidtransaction $ HOST $ROOTPORT COMMIT NOWAIT $INPUTFILE $LOGDIR/iso lation4_return_t2.log
tpcuser tpcuser | sed -u ‘s/Transaction 2:/g' | ee -a S$LOGFILE | grep -A 1 "ROLLBACK" | tee
$LOGDIR/isolation4_rollback_t2.log
ROLLBACK=""grep 'ROLLBACK' $LOGDIR/isolation4_rollb ack_t2.log™
if [ -z "$ROLLBACK" ]
then

ERROR="$ERROR No Rollback in Transaction 2"
fi
if [! -z "grep 'ERROR' $LOGFILE™]
then

ERROR="$ERROR Transaction 2"
fi
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# Step 4: commit the update transaction
if[!-z"$KEYPRESS" ]
then
echo "Press enter to rollback ACID transaction 1 (
read $X
fi
echo "Step 4: Rollback of ACID transaction 1" | tee
# send newline to acidtransaction 1 (to rollback)
FD=8
eval "exec $FD>>$PIPENAME" # open pipe
echo >& $FD
eval "exec $FD>>-" >/dev/null 2>&1 # close pipe (E
sleep 10
if [ -z ""grep 'ERROR' $LOGFILE | grep ‘Transacti
then
ERROR="$ERROR Transaction 1"
fi

# Step 5: start the same query again and verify tha
if [! -z "$KEYPRESS" ]
then
echo "Press enter to start ACID query again (Step
read $X
fi
echo "Step 5: ACID query again” | tee -a $LOGFILE
echo Before query “date +'%m/%d/%Y %k:%M:%S.%N' | s
RESULTS2=""$SCRIPTSDIR/acidquery.sh $HOST $LOGDIR $
echo After query ‘date +'%m/%d/%Y %k:%M:%S.%N' | se
if [ "BRESULTS1" I= "$RESULTS2" ]
then
ERROR="$ERROR Results compare"
fi

## determine test result
if[! -z "$ERROR" ]
then
echo "Isolation test 4 failed." | tee -a $LOGFILE
echo "$ERROR"
else
echo "Isolation test 4 passed.” | tee -a $LOGFILE
fi

rm -f SPIPENAME

#
# isolation5.sh

#
#l/bin/bash
# params: <inputfile> <host> <logdir>

INPUTFILE="$1"

HOST="$2"

LOGDIR="$3"

ROOTPORT=26822

OKEY=( "cat $INPUTFILE")
SCRIPTSDIR="$HOME/TPCH/ACID/scripts"
LOGFILE=$LOGDIR/isolation5.log
PIPENAME=$LOGDIR/tmp/i5pipe

mkfifo SPIPENAME

echo "----mmemeeeee- " | tee SLOGFILE
echo "Isolation test 5" | tee -a $LOGFILE
echo "----ememeeeee " | tee -a $LOGFILE

echo >> $LOGFILE

echo -n "O_KEY, L_KEY, DELTA =" >> $LOGFILE
cat $INPUTFILE >> $LOGFILE

echo >> $LOGFILE

echo "Copying lineitem to lineitem2, orders to orde

# before: Copying lineitem to lineitem2

# Copying orders to orders2

# Copying history to history2
$SCRIPTSDIR/copyTablesForlsolation5.sh $HOST $LOGDI

# Step 1: Start query against first table

echo "Step 1: ACID query on LINEITEM" | tee -a $LOG

echo Before query “date +'%m/%d/%Y %k:%M:%S.%N' | s
RESULT1Q1=""$SCRIPTSDIR/acidquery.sh $HOST $LOGDIR
echo After query ‘date +'%m/%d/%Y %k:%M:%S.%N' | se

# Step 2: Start query against second table

echo "Step 2: ACID query on LINEITEM2" | tee -a $LO

echo Before query “date +'%m/%d/%Y %k:%M:%S.%N' | s
RESULT1Q2=""$SCRIPTSDIR/acidquery.sh $HOST $LOGDIR
echo After query ‘date +'%m/%d/%Y %k:%M:%S.%N' | se

# Step 3: Start update transaction against first ta

if [! -z "$KEYPRESS" ]

then
echo "Press enter to start ACID transaction 1 (on
read $X

Step 4)"

-a $LOGFILE

OF)

on1™]

t the new row was retrieved

5)"

ed 'sA(\....\)...../A\Llg" >> $LOGFILE
OKEY | tee -a $LOGFILE™
d'sA(\....\).....\L/g" >> SLOGFILE

rs2, history to history2" | tee -a $LOGFILE

R/tmp >> $LOGFILE

FILE

ed 's\(\...\).....A1/g" >> SLOGFILE
SOKEY | tee -a $LOGFILE™"
d'sA(\....\).....ALg" >> SLOGFILE

GFILE

ed 's\(\...\).....A1/g" >> SLOGFILE
SOKEY LINEITEM2 | tee -a $LOGFILE™
d'sA(\....\).....AL/g" >> SLOGFILE

bles, wait before commit

LINEITEM, ORDERS) (Step 3)"
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fi
echo "Step 3: ACID transaction 1 (on LINEITEM, ORDE RS) until commit" | tee -a $LOGFILE
cat  $PIPENAME | $SCRIPTSDIR/transaction_isolation/a cidtransaction $HOST $ROOTPORT COMMIT
$LOGDIR/isolation5_return_tl.log tpcuser tpcuser | sed -u 's/Transaction 1:/g' | tee -a $LOGFILE | ¢
"\(ROLLBACK\|[ERROR))" &
sleep 10
if [1-z "grep \(ROLLBACK\|[ERROR\)' $LOGFILE™ ]
then
ERROR="$ERROR Transaction1"
fi

# Step 4: Start update transaction against second t ables and commit
if[!-z"$KEYPRESS" ]
then
echo "Press enter to start ACID transaction 2 (on
read $X

LINEITEM2, ORDERS?2) (Step 4)"

fi
echo "Step 4: ACID transaction 2 (on LINEITEM2, ORD ERS2) with COMMIT" | tee -a $LOGFILE

WAIT

$INPUTFI
rep

-A

$SCRIPTSDIR/transaction_isolation/acidtransaction $ HOST $ROOTPORT COMMIT NOWAIT $INPUTFILE $LOGDIR/iso lation5_return_t2.log

tpcuser tpcuser lineitem2 orders2 history2 | sed -u 's/MTransaction 2:/g" | tee -a $LOGFILE | grep

"\(ROLLBACK\|[ERROR))"
if [ -z "grep "\(ROLLBACK\[ERROR))' $LOGFILE | g rep ‘Transaction 2" ]
then
ERROR="$ERROR Transaction2"
fi

# Step 5: Commit first update transaction
if[!-z"$KEYPRESS" ]
then
echo "Press enter to commit ACID transaction 1 (St ep 5)"
read $X
fi
echo "Step 5: Commit of ACID transaction 1" | tee - a $LOGFILE
# send newline to acidtransaction 1 (to rollback)
FD=8
eval "exec $FD>>$PIPENAME" # open pipe
echo >& $FD
eval "exec $FD>>-" >/dev/null 2>&1 # close pipe (E OF)
sleep 10
if [ -z "grep "\(ROLLBACK\[ERROR))' $LOGFILE | g rep ‘Transaction 1" ]
then
ERROR="$ERROR Transaction1"
fi

# Step 6: Start query against first table again (re
if [! -z "$KEYPRESS" |
then

sults should differ from first time)

echo "Press enter to start ACID query on LINEITEM again (Step 6)"
read $X
fi
echo "Step 6: ACID query again (on LINEITEM)" | tee -a $LOGFILE
echo Before query “date +'%m/%d/%Y %k:%M:%S.%N' | s ed 'si\(\....\)......A\1/g" >> SLOGFILE
RESULT2Q1=""$SCRIPTSDIR/acidquery.sh $HOST $LOGDIR $OKEY | tee -a $SLOGFILE™
echo After query “date +'%m/%d/%Y %k:%M:%S.%N' | se d'sA\(\...\).....A\L/g" >> $LOGFILE
if [ "$RESULT1Q1" = "$RESULT2Q1" ]
then
ERROR="$ERROR Compare results for first table"
fi

# Step 7: Start query against second table again (r
if [! -z "$KEYPRESS" ]
then

esults should differ from first time)

echo "Press enter to start ACID query on LINEITEM2 again (Step 7)"

read $X
fi
echo "Step 7: ACID query again (on LINEITEM2)" | te e -a $LOGFILE
echo Before query “date +'%m/%d/%Y %k:%M:%S.%N' | s ed 'si\(\....\)......A\1/g" >> SLOGFILE
RESULT2Q2=""$SCRIPTSDIR/acidquery.sh $HOST $LOGDIR $OKEY LINEITEM2 | tee -a $LOGFILE™
echo After query “date +'%m/%d/%Y %k:%M:%S.%N' | se d's/\(\...\).....A\1/g" >> SLOGFILE
if [ "$RESULT1Q2" = "$RESULT2Q2" ]
then

ERROR="$ERROR Compare results for second table"
fi

if [ -z "$ERROR" |
then
echo "Isolation test 5 passed"
else
echo "Isolation test 5 failed"
echo $ERROR
fi

echo "Deleting lineitem2, orders2, history2" | tee -a $LOGFILE
$SCRIPTSDIR/deleteCopiedTablesForlsolation5.sh $HOS T $LOGDIR/tmp >> $LOGFILE

rm -f $SPIPENAME

#
# copyTablesForlsolation5.sh

#
#l/bin/bash
# params: <HOST> <TMPDIR>

HOST=$1
TMPDIR=$2

ROOTPORT=26822

-A

LE
1
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TMPFILE=$TMPDIR/tmp_copy.sql

echo "set autocommit off;" > $TMPFILE

echo "open schema tpc;" > $TMPFILE

echo "create table LINEITEM2 as select * from linei
echo "create table ORDERS?2 as select * from orders;
echo "create table HISTORY2 as select * from histor
echo "commit;" >> $TMPFILE

$EXAPLUS -h $HOST -p SROOTPORT -u tpcuser -P tpcuse
rm -f $TMPFILE

#
# deleteCopiedTablesForlsolation5.sh
#

#l/bin/bash
# params: <HOST> <TMPDIR>

HOST=$1
TMPDIR=$2

ROOTPORT=26822
TMPFILE=$TMPDIR/tmp_copy.sq|

echo "set autocommit off;" > $TMPFILE

echo "open schema tpc;" >> $TMPFILE

echo "drop table LINEITEM2 cascade;" >> $TMPFILE
echo "drop table ORDERS2 cascade;" >> $TMPFILE
echo "drop table HISTORY2 cascade;" >> $TMPFILE
echo "commit;" >> $TMPFILE

$EXAPLUS -h $HOST -p SROOTPORT -u tpcuser -P tpcuse
rm -f STMPFILE

#
# isolation6.sh

#
#l/bin/bash
# params: <inputfile> <host> <logdir>

INPUTFILE="$1"
HOST="$2"
LOGDIR="$3"

ROOTPORT=26822
OKEY=( "cat $INPUTFILE")

SCRIPTSDIR="$HOME/TPCH/ACID/scripts"
LOGFILE=$LOGDIR/isolation6.log

echo "-----memeeeee- " | tee $LOGFILE
echo "Isolation test 6" | tee -a $LOGFILE
echo "----mmemeeeeee " | tee -a $LOGFILE

echo >> $LOGFILE

echo -n "O_KEY, L_KEY, DELTA =" >> $LOGFILE
cat $INPUTFILE >> $LOGFILE

echo >> $LOGFILE

# Step 1: TPC-H query 1 with DELTA=0

echo "Step 1: TPC-H query 1 with DELTA=0" | tee -a
$SCRIPTSDIR/tpchquerylForlsolation6.sh $HOST $LOGDI
# wait until the query should be started

sleep 2

# Step 2: ACID transaction

echo "Step 2: ACID transaction” | tee -a $LOGFILE
STARTTIME_TA=""date +'%m/%d/%Y %k:%M:%S.%N' | sed '
echo "starttime of ACID transaction: $STARTTIME_TA"

tem;" >> $TMPFILE
" >>$TMPFILE
y;" >> $TMPFILE

r-f STMPFILE

r-f STMPFILE

$LOGFILE
R 0 >>$LOGFILE &

SAQ....\).....AL/g' | sed s/ \([0-9:\)/ O\L/
>> $LOGFILE

$SCRIPTSDIR/transaction_isolation/acidtransaction $ HOST $ROOTPORT COMMIT NOWAIT $INPUTFILE
$LOGDIR/tmpfisolation6_return_tl.log tpcuser tpcuse r | sed -u 's/Transaction 2:/g'° | tee -a $LOGFILE | grep
"\(ROLLBACK\|[ERROR))"
ENDTIME_TA=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/ \(\...))......A1/g" | sed 's/ \([0-9]:\)/ O\1/" "
echo "endtime of ACID transaction: $ENDTIME_TA" >> $LOGFILE
wait
if [ -z ""grep "(ROLLBACK\[ERROR))' $LOGFILE | g rep ‘Transaction 2" ]
then

ERROR="ERROR Transaction 2"
fi
# ensure the acid transaction completed within the execution time of the query
#i.e. starttime_query < start_time_transaction, en dtime_transaction < endtime_query
STARTTIME_QU=""grep 'Q1' $LOGDIR/tmp/Q1Delta.log2 | sed 's/[T \([NTH); AL
ENDTIME_QU="grep 'Q1' $LOGDIR/tmp/Q1Delta.log2 | s ed 's/[N1H N (ST AL
echo "STARTTIME_TA=$STARTTIME_TA" >> $LOGFILE
echo "ENDTIME_TA=$ENDTIME_TA" >> $LOGFILE
echo "STARTTIME_QU=$STARTTIME_QU" >> $LOGFILE
echo "ENDTIME_QU=$ENDTIME_QU" >> $LOGFILE
# convert times to format "yyyymmddhhmissff3" for s tring comparison
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ST/—\*R'I':‘QU:"‘echO $STARTTIME_QU | sed 's/\([0-9][0-9]
:;lll\ll]lz/_/%pl:,‘lﬂ\echo $ENDTIME_QU | sed 's/\([0-9][0-9])V
\sllf%g%ﬁm:"\echo $STARTTIME_TA | sed 's/\([0-9][0-9]
E%l'\li)i_ig'Az"\echo $ENDTIME_TA | sed 's/\([0-9][0-9])V
B /s I

echo "START_TA=$START_TA" >> $LOGFILE
echo "END_TA=$END_TA" >> $LOGFILE

echo "START_QU=$START_QU" >> $LOGFILE
echo "END_QU=$END_QU" >> $LOGFILE

if [ $START_TA -le $START_QU |
then

ERROR="$ERROR Transaction started before query"
fi

if [ SEND_TA -ge $SEND_QU |
then

ERROR="$ERROR Transaction ended after query"
fi

if [ -z "$SERROR" |
then
echo "Isolation test 6 passed.” | tee -a $LOGFILE
else
echo "Isolation test 6 failed." | tee -a $LOGFILE
echo "$ERROR" | tee -a $LOGFILE
fi

#
# tpchquery1Forlsolation6.sh
#

#l/bin/bash
# params: <HOST> <LOGDIR> <DELTA>

HOST="$1"
LOGDIR="$2"
DELTA="$3"

TMPDIR="$LOGDIR/tmp"
SQL="$HOME/TPCH/ACID/sql/Q1Delta.sql"

QUERYSTREAMDIR="$HOME/TPCH/scripts/query_streams/"
ROOTPORT=26822

# transform inputfile...

cp $SQL $TMPDIR/Q1NOReformat.sql

cat $TMPDIR/Q1NOReformat.sql | sed "s/:q/1/g" | sed

sed "s/\r$//g" > STMPDIR/Q1Delta.sq|

# starting query

$QUERYSTREAMDIR/querystreamex $TMPDIR/Q1Delta.sql $ TMPDIR/Q1Delta.log $TMPDIR/Q1Delta.log2 1 $HOST $RO

tpcuser

#
# Q1Delta.sql
#

-- $ID$

-- TPC-H/TPC-R Pricing Summary Report Query (Q1)
-- Functional Query Definition

-- Approved February 1998

-- Minor modification - date arithmetic for days ( 2.233¢c))

-- TPC-H Query :q :s
0

select
11.1_quantity,
sum(I2.]_extendedprice),
sum(I3.I_extendedprice),
sum(I3.]_quantity)
from
lineitem 11, lineitem 12, lineitem I3, line item |14
where
11.I_shipdate <= date '1998-12-01' - 0
and I1.|_orderkey = 12.]_orderkey
and 11.I_linenumber = 12.]_linenumber
and I1.I_extendedprice = 13.|_extendedprice
and 13.I_quantity<30
and 14.I_quantity = 11.]_quantity
and |4.|_orderkey < 50
group by I1.I_quantity

e

WWA(0-9][0-9IW\([0-9][0-9][0-9][0-9])ABL
\([0-9][0-9])\V\([0-9][0-9][0-9][0-9)ABIVN2
WWA(0-9][0-9IW\([0-9][0-9][0-9][0-9])ABL

\([0-9][0-9])W\([0-9][0-9][0-9][0-9])ABIV\2

"s/:s/1/g" | sed "s/:o0//g" | sed "s/:e/COMMIT;/g"

N2/
,
W2/

I

sed 's/[

sed

‘sl

sed 's/[

sed

'si[

| sed "s/:1/$DELTA/g" |

OTPORT tpc tpcuser
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# transaction_isolation/querystream.h
#
#ifndef QUERYSTREAM_H
#define QUERYSTREAM_H

#include <string>
#include <iostream>

#include "exaClnterface.h"

/**\brief The maximum length of a column name. */
static const size_t maxColumnNameSize = 40;

/**\brief A structure to describe connection infor mation to a database.
* Used in QueryStream::connectToServer().
*\sa QueryStream::connectToServer() */

struct Configuration

/**\brief The hostname of the server. */

char *host;

/**\brief The port of the server to connect to ¥

char *port;

1**\brief The user name used for authenticatio n to the database. */
char *user;

/**\brief The password of the user. */
char *password;

h
/**\brief This exception is thrown when a transact ion was automatically rolled back.*/
class rollbackException
h
**\brief A structure used to fetch data from a da tabase.
* Each database column is represented by one Fetc hStruct.
* Only one of the arrays of ODBC-C-datatypes is i nitialized and filled per column.

* That one is identified by the c_datatype. */
struct FetchStruct
{
I**\brief Array for columns of SQLCHAR* type
*(one large block, easy access by sglCharArray Access). */
SQLCHAR *sglCharArray;
I**\brief To quickly access the i-th string in the sqlCharArray array. */
SQLCHAR* *sqlCharArrayAccess;
/**\brief Array for columns of SQLSMALLINT typ e.*
SQLSMALLINT  *sqglSmallint;
I**\brief Array for columns of SQLUSMALLINT ty pe. */
SQLUSMALLINT  *sglUSmallint;
/**\brief Array for columns of SQLINTEGER type ¥
SQLINTEGER  *sglinteger;
/**\brief Array for columns of SQLUINTEGER typ e.*
SQLUINTEGER  *sqglUInteger;
I**\brief Array for columns of SQLBIGINT type. */
SQLBIGINT  *sqlBigint;
/**\brief Array for columns of SQLUBIGINT type ¥
SQLUBIGINT  *sqglUBigint;
/**\brief Array for columns of SQLREAL type. * /
SQLREAL *sqglReal;
I**\brief Array for columns of SQLDOUBLE type. */
SQLDOUBLE *sqlDouble;
/**\brief Array for columns of SQLCHAR type. * /
SQLCHAR *sqlChar;
I**\brief Array for columns of SQLSCHAR type. */
SQLSCHAR *sglSChar;
I**\brief Array for columns of SQL_DATE_STRUCT type. */
SQL_DATE_STRUCT *sqlDate;
/**\brief Array for columns of SQL_NUMERIC_STR UCT type. */
SQL_NUMERIC_STRUCT *sqlNumeric;

/**\brief The length of a returned data and an indicator whether it is NULL. */
SQLLEN *resultLen;

/**\brief The name of the column. */

SQLCHAR columnName[maxColumnNameSize];
I**\brief The length of the column name. */
SQLSMALLINT nameLength;

/**\brief The SQL datatype ID of the column. * /
SQLSMALLINT datatype;
/**\brief The ODBC C datatype ID of the column .
* Might be set by QueryStream::find_ODBC_C_Ty pe( SQLSMALLINT sqlType ) */

SQLSMALLINT c_datatype;
1**\brief The size of the column. */
SQLUINTEGER columnSize;

/**\brief The number of decimal digits of the column. */
SQLSMALLINT decimalDigits;
1**\brief Whether the column allows NULL value s. ¥
SQLSMALLINT nullable;
h
/**\brief The class represents a query stream to a server.
* This query stream is slightly different from th at one used by the Performance test
* since it is for implementing the ACID-Transacti on for which queries are only
* executed to get (or change) single lines whose values must be accessible since

* they will be changed.

* The execute(...) function was slightly changed to fetch at most two rows and not output or delete
* the result set. Furthermore a new function free FetchArray() was introduced to allow the user of
* this class to free the fetchMe array. Last but not least the fetchMe array of fetched rows is
* publicly accessable by several getDatatype(colu m) functions to allow reading of returned data.
*
* |n addition to that the mapping of C-Datatypes to SQL-Types might have changed slightly to ensure
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* mapping of some columns to numerical C-Types. T
class QueryStream

{
public:
1**\brief Constructor.
*\param streamld The identifier used to iden
* \param logfile The stream to be used for lo
QueryStream( std::string streamld, std::ostream
/** \brief Tries to establish a connection to a
*\param configuration The connection and log
*\return true if the connection could be est
bool connectToServer( Configuration configurati
I**\brief Executes a given statement or query.
* \param statement The text of the statement
*\param fetchSize The number of rows to fetc
* (bigger fetch size might reduce overhead, b
* \return The number of rows in resultset (-2
*
int execute( std::string statement );
/**\brief Closes the connection to the server.
*\return true if the connection was closed s
bool disconnectFromServer();
/**\brief frees the memory allocated to store the
* Call this exactly if execute did not return -1
void freeFetchArray();

int getint( size_t columnNumber );

double getDouble( size_t columnNumber );
protected:
/** \brief The maximum size of a string. */
static const size_t maxStringSize = 200;
/**\brief The number of rows to fetch in a sin
SQLINTEGER fetchBlockSize;
/**\brief The number to use for fetchBlockSize if
* given as argument to execute(). */

his affects find_ODBC_C_Type(...). */

tify this query stream.

gging. */

* logfile = &std::cout );

server.

in information for the server.
ablished, false otherwise. */
on);

or query to execute.

h with a single fetch command

ut increases memory usage).
(error), -1 (no resultset), 0,1 or 2 (means more t

uccessfully, false if errors occured. */

resultset.

)

gle fetch command. */

it is not

static const size_t standardFetchBlockSize = 100;

/**\brief Binds a column to an entry in the fe
* This must be done before fetching a results
* This function arranges memory allocation an
* \param colNo The number of the resultset co
*\param localColNo The index in the fetchMe
*\param datatype The SQL datatype of the col
void bindColumn( int colNo, int localColNo, SQL

1**\brief Allocates memory for the buffers nee

* The array corresponding to the given dataty

* of the fetchMe array is initialized to the

* If the datatype is a string datatype, the s

* size maxStringSize.

* \param localColNo The index in the fetchMe

*\param datatype The ODBC-C-datatype memory
void allocateMemoryForBind( int localColNo, SQL

/**\brief Maps an SQL-datatype-ID to a ODBC-C-
* This is needed for binding columns and fetc
* \param sqlType The SQL-datatype-ID whose co
*\return The ODBC-C-datatype-ID for the give

tchMe array.

et.

d binding function.

lumn to bind to.

array the resultset data shall be stored.
umn to bind to. */

SMALLINT datatype );

ded in binding resultset columns.
pe of the given index

size of fetchBlockSize.

tring buffer will have the

array the data shall be allocated for.
shall be allocated for. */
SMALLINT datatype );

datatype-ID to which it can be converted.
hing results from a remote database.
rresonding ODBC-C-datatype-ID is wanted.
n SQL-datatype-ID */

SQLSMALLINT find_ODBC_C_Type( SQLSMALLINT sqiTy pe);

I**\brief Format resultset header for output.
void outputHeader();

/**\brief Formats fetched rows for output.
* The data in fetchMe is printed for each col
void outputFetchedRows();

/**\brief The stream identifier. */
std::string mylD;

/**\brief The environment handle used. */
SQLHENV henv;

/**\brief The connection handle used. */
SQLHDBC hdbc;

/**\brief The only statement handle used. */
SQLHSTMT hstmt;

I**\brief The structure used to fetch result s
FetchStruct *fetchMe;

1**\brief The number of rows in a result set.
SQLSMALLINT numResultCols;

1**\brief The number of rows fetched by last f
SQLUINTEGER rowsFetched;

/**\brief The stream used for logging results.
std::ostream* logdfile;

private:
/**\brief Parses the return code of an statement

SQLRETURN execCritical(SQLRETURN retcode, SQLSMALL

h
#endif // QUERYSTREAM_H

#
# transaction_isolation/querystream.cpp

*

umn and all fetched rows. */

ets of queries. */

*/

etch command. */

*

and gives additional information on error. */
INT handle_type = 0, SQLHANDLE handle = 0);

han one)).
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#
#include "querystream.h"
#include <iostream>

/I#define DEBUG

#ifdef DEBUG

#define DEBUGOUT( X ) cout << "DEBUG:" << X
telse

#define DEBUGOUT( X )

#endif

#define LOG *logfile

using std::cout;
using std::endl;
using std::cerr;

#include <string>
using std::string;

SQLRETURN QueryStream::execCritical(SQLRETURN retco
switch(retcode)

{
case SQL_INVALID_HANDLE:
cout << "invalid handle" << endl;
throw "ERROR use of invalid handle!\n";
break;
case SQL_ERROR:
{
SQLCHAR err[1000];
SQLCHAR state[6];
SQLINTEGER native;
SQLSMALLINT len;
SQLSMALLINT i=1;
while ( handle =0 && EXAGetDiagRec(handle_

{

de, SQLSMALLINT handle_type, SQLHANDLE handle)

type, handle, i, state, &native,err,1000,&len) == S

cout << state << ":" << err << endl;

i++,

if ( string( (const char*) err).find( "GlobalTra
{

nsactionRollback") )

throw rollbackException();

}

cout << "SQL error" << endl;

throw "An error occured while executing com mand!\n";
break;
}
case SQL_SUCCESS_WITH_INFO:
cout << "Problem: Has Info, which should not be" << endl;
throw "Problem: Has Info, which should not be/\n" ;
break;
case SQL_STILL_EXECUTING:
cout << "Still executing. This should not be shou Id only";
cout << "return on successful execution!" << endl H
throw "Unexpectedly still executing!\n";
break;
case SQL_NO_DATA:
case SQL_SUCCESS:
break;
default:
/I should not reach here...
cout << "unexpected return code: " << retcode << endl;

throw "unexpected return code!\n";
break;

return retcode;

QueryStream::QueryStream( std::string streamld, std

myID = streamld;

henv = NULL;

hdbc = NULL;

hstmt = NULL;

logfile = logfile_;
}

bool QueryStream::connectToServer( Configuration cf

char localeAttr[]="deu";

try

{
1 Allocating environment handle
execCritical(EXAAllocHandle(SQL_HANDLE_ENV,
/I Setting up environment to german localiz
execCritical( EXASetEnvAttr(henv, EXA_ENV_AT
1 Allocating handle for connection
execCritical(EXAAllocHandle(SQL_HANDLE_DBC,
/I Turning autocommit off... is this necess
execCritical(EXASetConnectAttr(hdbc, SQL_AT
/I Setting up clientname
execCritical(EXASetConnectAttr(hdbc, EXA_CL
/I Connect to server
execCritical(EXAServerConnect(hdbc, cfg.hos

}
catch(...)

/I might be nice to clean up handles
return false;

}

:ostream* logfile_ )

g)

NULL, &henv));
ation
TR_SET_LOCALE_ALL, localeAttr, SQL_NTS));

henv, &hdbc));

ary?

TR_AUTOCOMMIT, (void*)SQL_AUTOCOMMIT_OFF, SQL_NTS)
IENT_NAME, (void*)myID.c_str(), SQL_NTS));

t, SQL_NTS, cfg.port, SQL_NTS, cfg.user, SQL_NTS, ¢

QL_SUCCESS)

)i

fg.password, SQL_NTS));
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return true;

int QueryStream::execute( std::string statement )

/I the number of rows in the resultSet
int resultSetSize = -1,

try

{
/I put the statement in the logfile
LOG << statement << endl;
1/ Allocating statement handle
execCritical(EXAAllocHandle(SQL_HANDLE_STMT
SQLCHAR* statementtext = (SQLCHAR*) stateme
1l execute the statement / query
execCritical(EXAExecDirect(hstmt, statement
1/ get the affected rows (only insert, upda
SQLINTEGER affectedrows;
execCritical(EXARowCount(hstmt,&affectedrow
/I get the number of columns in the results
execCritical EXANumResultCols(hstmt,&numRes
/I no result columns means no query
if (numResultCols <=0)

LOG << "affected rows: " << affectedrow

II'if a resultset was constructed, retrieve
if (numResultCols > 0)
/I a resultset was constructed

{

LOG << '\n;

/I setting number of rows to fetch with

SQLUINTEGER fetchsize = 2; // This is t

fetchBlockSize = 2;

execCritical(EXASetStmtAttr(hstmt, SQL_
(SQLPOINTER

Ilcout << "Fetch block size (SQL_ATTR_R

/I setting position to store the fetch

execCritical(EXASetStmtAttr(hstmt, SQL_
(SQLPOINTER

/I allocate the fetch struct to be larg

fetchMe = new FetchStructinumResultCols

/I set all pointers to 0 to make it eas

for (int i=0; iknumResultCols; i++ )

{

fetchMel[i].sglCharArray = 0;

resultSetSize = 0;

, hdbc, &hstmt), SQL_HANDLE_DBC, hdbc);
nt.c_str();

text, statement.size() ), SQL_HANDLE_STMT, hstmt );

te, delete)

s), SQL_HANDLE_STMT, hstmt);
et (if any)
ultCols), SQL_HANDLE_STMT, hstmt);

s << "\n\n";

and print it

each fetch
o store the result set and be able to ensure only o

ATTR_ROW_ARRAY_SIZE,

) fetchsize , 0), SQL_HANDLE_STMT, hstmt);
OW_ARRAY_SIZE) set to " << fetchsize << endl;
size for a query

ATTR_ROWS_FETCHED_PTR,

) &rowsFetched, 0), SQL_HANDLE_STMT, hstmt);
e enough for the columns

I
y to free the correct memory later

fetchMe[i].sqlCharArrayAccess = 0;

fetchMeli].sqlSmallint = 0;
fetchMe[i].sgqluSmallint = 0;
fetchMe[i].sqglinteger = 0;
fetchMe[i].sglUInteger =0;
fetchMe[i].sqIBigint = 0;
fetchMe[i].sqlUBigInt ;
fetchMeli].sglReal
fetchMe[i].sqlDouble
fetchMe[i].sglChar
fetchMel[i].sqlSChar
fetchMe[i].sqlDate
fetchMe[i].sgqINumeric = 0;
fetchMe[i].resultLen = 0;

}

execCritical(EXASetStmtAttr(hstmt, SQL_
(SQLPOINTER) &r

/I determine the datatype of the column

for ( SQLSMALLINT coINr=0; colNr<numRes

/I Get column description for the ¢

EXADescribeCol( hstmt, colNr+1, fet
maxColumnNameSize,
&(fetchMe[colNr].da
&(fetchMe[colNr].de

fetchMe[colINr].c_datatype = find_OD

/I bind the column to an entry in t
bindColumn( coINr+1, colNr, fetchMe

/I output the resultset header
outputHeader();
/I fetch the columns
do
{
/I fetch columns
execCritical(EXAFetch( hstmt ), SQL
/I output columns
outputFetchedRows();
/I correct the result set size
resultSetSize += rowsFetched;
} while ( rowsFetched == fetchBlockSize
/' add the total resultset size to the
LOG << "\nresultset consists of " << re

catch(rollbackException)
I/ free the handle for the statement again
cout << "\nROLLBACK EXECUTING STATEMENT:\n"
execCritical(EXAFreeHandle( SQL_HANDLE_STMT

return -3;

catch( char*c)

ATTR_ROWS_FETCHED_PTR,

owsFetched, 0), SQL_HANDLE_STMT, hstmt);
and additional information.

ultCols; coINr++)

olumn with number colNr
chMe[colNr].columnName,
&(fetchMe[coINr].nameLength),

tatype), &(fetchMe[colINr].columnSize),
cimalDigits), &(fetchMe[coINr].nullable) );
BC_C_Type( fetchMe[colNr].datatype );

he fetchMe array
[coINr].c_datatype );

_HANDLE_STMT, hstmt);

)
logfile
sultSetSize << " rows in " << numResultCols << " co

<< statement << \n' << endl;
, hstmt ), SQL_HANDLE_STMT, hstmt);

ne line was received

lumns\n\n®;
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{
LOG << "ERROR EXECUTING STATEMENT\n\n";
cout << "\nERROR EXECUTING STATEMENT:\n" <<
cout << ¢ << endl;
execCritical(EXAFreeHandle( SQL_HANDLE_STMT
return -2;

catch(...)

LOG << "ERROR EXECUTING STATEMENT\n\n";

cout << "\nERROR EXECUTING STATEMENT:\n" <<

execCritical(EXAFreeHandle( SQL_HANDLE_STMT
return -2;

}
execCritical( EXAFreeHandle( SQL_HANDLE_STMT, hs
return resultSetSize;

void QueryStream::freeFetchArray()
{
for (int i=0; iknumResultCols; i++ )
if ( fetchMe[i].sqlCharArray !=0)

delete[] fetchMe[i].sqlCharArray;
delete[] fetchMe[i].sqlCharArrayAccess;

}

if (fetchMe[i].sqlSmallint !=0) delete[
if ( fetchMe[i].sqlUSmallint != 0 ) delete[
if ( fetchMe[i].sqlinteger !=0) delete[
if (fetchMe[i].sglUInteger != 0 ) delete[
if ( fetchMe[i].sqIBigint !=0) delete[

if ( fetchMe[i].sqlUBigInt !=0) delete[
if (fetchMe[i].sqlReal  !=0) delete[
if (fetchMe[i].sqlDouble !=0) delete[
if ( fetchMe[i].sqiChar  !=0) delete[
if (fetchMel[i].sqISChar 0) delete[
if (fetchMe[i].sqlDate  !=0) delete[
if ( fetchMe[i].sqINumeric !=0) delete[
if (fetchMel[i].resultLen !=0) delete[

}
delete[] fetchMe;

int QueryStream::getint( size_t columnNumber )

size_t i = columnNumber;
if (i >= numResultCols )

{

cout << “column out of range" << endl;

throw "column out of range";

}
if ( fetchMe[i].sqlCharArray != 0 ) return atoi( (

if ( fetchMe[i].sqlSmallint !=0) return fetchMe

if ( fetchMe[i].sqlUSmallint != 0 ) return fetc

if (fetchMe[i].sqglinteger !=0) return fetc

if (fetchMel[i].sglUInteger !=0) return fetc

if (fetchMe[i].sqIBigint !=0) return fetc

if (fetchMe[i].sglUBigInt !=0) return fetc

if (fetchMe[i].sqlReal  !=0) return (int

if ( fetchMe[i].sqlDouble !=0) return (int

if (fetchMe[i].sglChar  !=0) return fetc

if (fetchMe[i].sqISChar  !=0) return fetc

cout << "cannot cast datatype to Int" << endl;
throw "cannot cast datatype to Int";

}

double QueryStream::getDouble( size_t columnNumber

size_t i = columnNumber;
if (i >= numResultCols )

{

cout << “column out of range" << endl;

throw "column out of range";

}
if (fetchMel[i].sqlCharArray != 0 ) return atof( (

if ( fetchMe[i].sqlSmallint !=0) return fetchMe

if ( fetchMe[i].sglUSmallint != 0 ) return fetc
if (fetchMe[i].sqglinteger !=0) return fetc
if ( fetchMe[i].sglUInteger !=0) return fetc
if (fetchMe[i].sqIBigInt !=0) return fetc
if (fetchMe[i].sqlUBigInt !=0) return fetc
if (fetchMe[i].sqlReal  !=0) return fetc
if (fetchMe[i].sqlDouble !=0) return fetc
if (fetchMe[i].sglChar  !=0) return fetc
if (fetchMe[i].sqISChar  !=0) return fetc

cout << "cannot cast datatype to Int" << endl;
throw "cannot cast datatype to Int";

}

bool QueryStream::disconnectFromServer()

try

statement << \n' << endl;

, hstmt ), SQL_HANDLE_STMT, hstmt);

statement << '\n' << endl;
, hstmt ), SQL_HANDLE_STMT, hstmt);

tmt ), SQL_HANDLE_STMT, hstmt);

] fetchMe[i].sqglSmallint;
] fetchMe[i].sqlUSmallint;
] fetchMe[i].sqlInteger;

] fetchMe[i].sqlUInteger;
] fetchMe[i].sqIBigInt;

] fetchMe[i].sqlUBIgInt;
] fetchMe[i].sqlReal;

] fetchMe[i].sqlDouble;

] fetchMel[i].sqlChar;

] fetchMe[i].sqISChar;

] fetchMe[i].sqlDate;

] fetchMel[i].sqINumeric;
] fetchMe[i].resultLen;

char*) fetchMel[i].sqlCharArrayAccess[0] );

[i].sqISmallint[0];
hMel[i].sqluSmallint[0];
hMeli].sqlinteger[0];
hMe(i].sqlUInteger[0];
hMel[i].sqIBigInt[0];
hMeli].sqlUBigInt[0];

) fetchMel[i].sqlReal[0];

) fetchMeli].sqlDouble[0];
hMeli].sglChar[0];
hMeli].sqISChar[0];

char*) fetchMel[i].sqlCharArrayAccess[0] );

[i].sqISmallInt[0];
hMeli].sqlUSmallint[0];
hMeli].sqlinteger[0];
hMel[i].sqlUInteger[0];
hMe(i].sqIBigInt[0];
hMeli].sqlUBigInt[0];
hMel[i].sqlReal[0];
hMeli].sqlDouble[0];
hMeli].sglChar[0];
hMel[i].sqISChar[0];

CPI Phoenix IQ-201 using EXASolution 2.0

TPC-H FULL DISCLOSURE REGRT

c-47



/I disconnecting from server
execCritical(EXADisconnect(hdbc));

/I freeing connection handle
execCritical(EXAFreeHandle(SQL_HANDLE_DBC,
/I freeing environment handle
execCritical(EXAFreeHandle(SQL_HANDLE_ENV,

}
catch(...)
{

cout << "Error while disconnecting from ser
return false;

return true;

void QueryStream::outputHeader()

int headerLength = 1;
LOG <<"|";
for ( size_t col=0; col<numResultCols; col++)

LOG << fetchMe[col].columnName <<"|";
headerLength += fetchMe[col].nameLength + 1

}
LOG << '\n"
for (int i=0; i<headerLength; i++ )
LOG <<'=}
LOG << '\n"
(LOG).flush();
}

void QueryStream::outputFetchedRows()
for ( size_t rows=0; rows<rowsFetched; rows++)

LOG << "
for ( size_t cols=0; cols<numResultCols; co

if ( fetchMe[cols].resultLen[rows] ==

LOG <<"|";
continue;

}
switch( fetchMe[cols].c_datatype )
{

/I string data

case SQL_C_CHAR:

case SQL_C_BINARY:

/lcase SQL_C_XML:

/Icase SQL_C_VARBOOKMARK:
LOG << fetchMe[cols].sqlCharArr

break;

/I small int
case SQL_C_SSHORT:

LOG << fetchMe[cols].sqlSmallin
break;

/I unsigned small int
case SQL_C_USHORT:

LOG << fetchMe[cols].sglUSmalll
break;

/'long int
case SQL_C_SLONG:

LOG << fetchMe[cols].sqlinteger
break;

/I unsigned long int
case SQL_C_ULONG:

LOG << fetchMe[cols].sqlUIntege
break;

Il float
case SQL_C_FLOAT:

LOG << fetchMe[cols].sqlReal[ro
break;

/Il double
case SQL_C_DOUBLE:

LOG << fetchMe[cols].sqlDouble[
break;

/' unsigned char
case SQL_C_BIT:
case SQL_C_UTINYINT:
LOG << fetchMe[cols].sglChar[ro
break;

/I signed char
case SQL_C_STINYINT:

LOG << fetchMe[cols].sqISChar|r
break;

/1 big int
case SQL_C_SBIGINT:

LOG << fetchMe[cols].sqIBigInt[
break;

/I unsigned big int

hdbc));

henv));

ver" << endl;

Is++)

QL_NULL_DATA)

ayAccess[rows] << "|";

tfrows] << "|";

ntfrows] << "[";

[rows] << "|";

rfrows] <<"|";

ws] << "|";

rows] <<"|*;

ws] << |

ows] << "|";

rows] <<"|*;
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case SQL_C_UBIGINT:
LOG << fetchMe[cols].sqlUBigint
break;

/I date
case SQL_C_TYPE_DATE:
{
/I format date to YYYY-MM-DD fo
if ( fetchMe[cols].sglDate[rows
LOG << "0";
if ( fetchMe[cols].sglDate[rows
LOG << "0";
if ( fetchMe[cols].sglDate[rows
LOG << "0";
LOG << fetchMe[cols].sqlDate[ro

if ( fetchMe[cols].sglDate[rows
LOG << "0"
LOG << fetchMe[cols].sqlDate[ro
if ( fetchMe[cols].sglDate[rows
LOG << "0"
LOG << fetchMe[cols].sqlDate[ro
break;

/I numeric, i.e. decimal

/I not used since it is eaier by far to map dec

case SQL_C_NUMERIC:

{
/I format decimal for output
int scale = fetchMe[cols].sqINu
char text[3*SQL_MAX_NUMERIC_LEN
int pos_T = 3*SQL_MAX_NUMERIC_L
int pos_N = SQL_MAX_NUMERIC_LEN
text[3*SQL_MAX_NUMERIC_LEN+1+sc
/lint add = 0;
/if ( fetchMe[cols].sqINumeric
/I add=1;
while ( fetchMe[cols].sqINumeri
pos_N--;
while (pos_N >=0)
{
int current = fetchMe([cols]
int newVal = 0;
int currentPos = pos_N;
while ( currentPos >=0)
{
Ifif ( currentPos ==
/I current += add;
/I add =0;
n
if (current< 10 )
fetchMe[cols].sqINu
currentPos--;
if ( currentPos >=
current = curre
newVal = 0;
}
else
newVal = current /
current = current %
}
if (fetchMe[cols].sqINumer
pos_N--;
text[pos_T--] ='0' + curre
if (scale==1)
text[pos_T--]=""
scale--;
}
if ( scale==0)
text[pos_T--] ='0"
while (scale >0)
text[pos_T--] ='0"
if (scale==1)
text[pos_T--] =".
text[pos_T--] =
scale--;
}
if (fetchMe[cols].sqlNumeric[r
text[pos_T--] ="
LOG << text+pos_T+1 << "|";
break;

[rows] << "|";

r output
].year < 1000 )

].year <100)
J.year<10)
ws].year << "-";
].month < 10)
ws].month << "-";
].day < 10)

ws).day <<"|*;

imals to doubles

meric[rows].scale;
+2+scale];
EN+scale;

-1;

ale] ="0";

[rows].sign ==0)

c[rows].val[pos_N] == 0 && pos_N > 0)

.sgINumeric[rows].val[pos_N];

meric[rows].val[currentPos] = newVal;

0)

nt * 256 + fetchMe[cols].sqINumeric[rows].val[curre

10;
10;

ic[rows].val[pos_N] ==0)

nt;

ows].sign ==0)

ntPos];
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/I other datatype
default:
cout << "output: datatype " <<
throw fetchMe[cols].c_datatype;
break;

}
}
LOG <<"\n};

}

(LOG).flush();
}

void QueryStream::bindColumn( int colNo, int localC

1/ allocate memory for the column to bind
allocateMemoryForBind( localColNo, c_datatype )
/1 bind the column

switch ( c_datatype )

{

/I string data

case SQL_C_CHAR:

case SQL_C_BINARY:

/lcase SQL_C_XML:

llcase SQL_C_VARBOOKMARK:

execCritical(EXABiIndCol(

hstmt, colNo, c_datatype, (SQLP
maxStringSize*sizeof(SQLCHAR),

break;

/I small int
case SQL_C_SSHORT:
execCritical(EXABiIndCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLSMALLINT), fetchMe[lo
break;

I/ unsigned small int
case SQL_C_USHORT:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLUSMALLINT), fetchMe[l
break;

/l'long int
case SQL_C_SLONG:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLINTEGER), fetchMe[loc
break;

/I unsigned long int
case SQL_C_ULONG:
execCritical(EXABiIndCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLUINTEGER), fetchMe[lo
break;

1l float
case SQL_C_FLOAT:
execCritical(EXABiIndCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLREAL), fetchMe[localC
break;

// double
case SQL_C_DOUBLE:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLDOUBLE), fetchMe[loca
break;

/I unsigned char
case SQL_C_BIT:
case SQL_C_UTINYINT:
execCritical(EXABiIndCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLCHAR), fetchMe[localC
break;

1/ signed char
case SQL_C_STINYINT:
execCritical(EXABiIndCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLSCHAR), fetchMe[local
break;

1/ big int
case SQL_C_SBIGINT:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLBIGINT), fetchMe[loca
break;

/I unsigned big int
case SQL_C_UBIGINT:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLUBIGINT), fetchMe[loc
break;

fetchMel[cols].c_datatype << " not supported yet" <<

oINo, SQLSMALLINT c_datatype )

OINTER) fetchMe[localColNo].sqlCharArray,
fetchMe[localColNo].resultLen));

OINTER) fetchMe[localColNo].sglSmallint,
calColNo].resultLen));

OINTER) fetchMe[localColNo].sqlUSmallint,
ocalColNo].resultLen));

OINTER) fetchMe[localColNo].sqlinteger,
alColNo].resultLen));

OINTER) fetchMe[localColNo].sqlUInteger,
calColNo].resultLen));

OINTER) fetchMe[localColNo].sglReal,
olNo].resultLen));

OINTER) fetchMe[localColNo].sglDouble,
ICoINo].resultLen));

OINTER) fetchMe[localColNo].sqlChar,
olNo].resultLen));

OINTER) fetchMe[localColNo].sglSmallint,
ColNo].resultLen));

OINTER) fetchMe[localColNo].sqlBigint,
ICoINo].resultLen));

OINTER) fetchMe[localColNo].sqlUBigint,
alColNo].resultLen));

endl;
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I date
case SQL_C_TYPE_DATE:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQL_DATE_STRUCT), fetchM
break;

/I numeric, i.e. decimal
case SQL_C_NUMERIC:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQL_NUMERIC_STRUCT), fet
break;

/I other datatype
default:
throw c_datatype;
break;
}
}

void QueryStream::allocateMemoryForBind( int localC

/I allocate memory for resultLen field used to
fetchMe[localColNo].resultLen = new SQLLEN][fetc

/I allocate memory depending on the column data
switch ( datatype )
{

/I string data

case SQL_C_CHAR:

case SQL_C_BINARY:

/lcase SQL_C_XML:

llcase SQL_C_VARBOOKMARK:
fetchMe[localColNo].sqgICharArray = new

fetchMe[localColNo].sqlCharArrayAccess = new SQL

for ( size_t i=0; i<fetchBlockSize; i++
fetchMe[localColNo].sqlCharArrayAcc
break;

/I small int

case SQL_C_SSHORT:
fetchMe[localColNo].sqlSmallint = new S

break;

/I unsigned small int

case SQL_C_USHORT:
fetchMe[localColNo].sqlUSmallint = new

break;

/'long int

case SQL_C_SLONG:
fetchMe[localColNo].sqlinteger = new SQ

break;

/I unsigned long int

case SQL_C_ULONG:
fetchMe[localColNo].sqlUInteger = new S

break;

1l float

case SQL_C_FLOAT:
fetchMe[localColNo].sqlReal = new SQLRE

break;

// double

case SQL_C_DOUBLE:
fetchMe[localColNo].sqlDouble = new SQL

break;

/I unsigned char

case SQL_C_BIT:

case SQL_C_UTINYINT:
fetchMe[localColNo].sqlChar = new SQLCH

break;

/I signed char

case SQL_C_STINYINT:
fetchMe[localColNo].sqISChar = new SQLS

break;

1/ big int

case SQL_C_SBIGINT:
fetchMe[localColNo].sqIBigint = new SQL

break;

/I unsigned big int

case SQL_C_UBIGINT:
fetchMe[localColNo].sqlUBigInt = new SQ

break;

/I date

case SQL_C_TYPE_DATE:
fetchMe[localColNo].sqlDate = new SQL_D

break;

/I numeric, i.e. decimal
case SQL_C_NUMERIC:
fetchMe[localColNo].sqlNumeric = new SQ

OINTER) fetchMe[localColNo].sqlDate,
e[localColNo].resultLen));

OINTER) fetchMe[localColNo].sqlNumeric,
chMe[localColNo].resultLen));

oINo, SQLSMALLINT datatype )

indicate NULL values (among others)
hBlockSize];

type

SQLCHAR([fetchBlockSize*maxStringSize];
CHAR*[fetchBlockSize];
)

ess][i] = fetchMe[localColNo].sqlCharArray+i*maxStri ngSize;

QLSMALLINT[fetchBlockSize];

SQLUSMALLINT[fetchBlockSize];

LINTEGER[fetchBlockSize];

QLUINTEGER[fetchBlockSize];

AL[fetchBlockSize];

DOUBLE[fetchBlockSize];

AR[fetchBlockSize];

CHAR[fetchBlockSize];

BIGINT[fetchBlockSize];

LUBIGINT[fetchBlockSize];

ATE_STRUCT[fetchBlockSize];

L_NUMERIC_STRUCT[fetchBlockSize];
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break;

1/ other datatype
default:
cout << "memory allocation: datatype "
throw datatype;
break;
}
}

<< datatype << " not supported yet" << endl;

SQLSMALLINT QueryStream::find_ODBC_C_Type( SQLSMALL INT sqlType )

{
switch( sqlType )
{

case SQL_CHAR:

case SQL_VARCHAR:

case SQL_LONGVARCHAR:

case SQL_WCHAR:

case SQL_WVARCHAR:

case SQL_WLONGVARCHAR:
return SQL_C_CHAR;

break;

case SQL_DECIMAL:

case SQL_NUMERIC:
I/Ireturn SQL_C_NUMERIC;
return SQL_C_DOUBLE;
/Ireturn SQL_C_CHAR;

break;

case SQL_SMALLINT:
return SQL_C_SSHORT;
break;

case SQL_INTEGER:
return SQL_C_SLONG;
break;

case SQL_REAL:
case SQL_FLOAT:
case SQL_DOUBLE:
return SQL_C_DOUBLE;
break;

case SQL_BIT:
return SQL_C_BIT;
break;

case SQL_TINYINT:
return SQL_C_STINYINT,;
break;

case SQL_BIGINT:
return SQL_C_SBIGINT;
break;

case SQL_BINARY:

case SQL_VARBINARY:

case SQL_LONGVARBINARY:
return SQL_C_BINARY;

break;

case SQL_TYPE_DATE:
return SQL_C_TYPE_DATE;
break;

default:
cout << "unsupported datatype, don't kn
throw sqlType;

break;

#
# run_durability_test.sh (consistency check include

#
#l/bin/bash
# params: <host> <scalefactor> <streams> <logdir> <

HOST="$1"

SF="$2"

STREAMS="$3"

LOGDIR="$4/durability"
NUM_TESTS="$5"

mkdir -p $LOGDIR

mkdir -p $SLOGDIR/tmp
LOGFILE=$LOGDIR/durability.log
ACIDDIR="$HOME/TPCH/ACID"
TRANSACTIONS_FOR_DURABILITY=400

ROOTPORT=26822
echo " | e $LOGFILE

echo "DURABILITY TEST" | tee -a SLOGFILE
echo "tk | tee -3 $LOGFILE

#i# create table history2 (needed for easier compari

ow corresponding C type: " << sqlType << endl;

d)

number_of_durability_tests>

son of history table and success files)
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echo "creating table history2 (needed for easier co
$EXAPLUS -h $HOST -p SROOTPORT -u tpcuser -P tpcuse

## start one durability test after another
for ((ID=1;ID<=$NUM_TESTS; ID++))
do

$ACIDDIR/scripts/durability_test_main.sh $HOST $SF

$LOGFILE
done

## check whether whole durability tests has passed
if [ -z ""grep ‘failed' $LOGFILE™ ]

then

echo "Durability test passed." | tee -a $LOGFILE
else

echo "Durability test failed. See $LOGDIR/durabili
fi
#

# durability_test_main.sh

#

#l/bin/bash

# executes a durability test

# param: <roothost> <scalefactor> <streams> <logdir

ROOTHOST="$1"
SCALEFACTOR="$2"

STREAMS="$3"

LOGDIR="$4"
NUMTRANSACTIONS="$5"

ID="$6"
LOGFILE="$LOGDIR/durability$ID.log"

ROOTPORT=26822

ACIDDIR="$HOME/TPCH/ACID"
INFORM_AFTER_NUM_TRANSACTIONS=100

export ADDITIONALWAITTIME=5
# unset ADDITIONALWAITTIME

export WAITAFTERROLLBACK=8
# unset WAITAFTERROLLBACK

export WAITAFTERCOMMIT=15
# unset WAITAFTERCOMMIT

# export WAITBEFORECOMMIT=1
unset WAITBEFORECOMMIT

echo "---mreemeeeeeea " | tee SLOGFILE
echo "Durability test $ID" | tee -a $LOGFILE
echo "---mreemmemeeae " | tee -a $LOGFILE

echo "deleting old entries in history table" | tee
## delete all entries in history table
$EXAPLUS -h $ROOTHOST -p $SROOTPORT -u tpcuser -P tp

## generate random orderkeys for use in consistency
for ((i=0; i<=$STREAMS; i++))

mparison of history table and success files)" | tee -a $LOGFILE
r -f SACIDDIR/sql/create_history_table2.sql >> /dev /null

$STREAMS $LOGDIR $TRANSACTIONS_FOR_DURABILITY $ID | tee -a

or failed

ty.log for details." | tee -a $LOGFILE

> <numberOfTransactionsPerStream> <testID>

-a $LOGFILE
cuser -f SACIDDIR/sql/clear_history.sql >> $LOGFILE

check

s for stream $i" | tee -a $LOGFILE

$i SNUMTRANSACTIONS $SCALEFACTOR $ROOTHOST \

> $LOGFILE

do
echo "creating SNUMTRANSACTIONS random transaction
$ACIDDIR/scripts/create_random_transactions.sh \
$LOGDIR/tmp $LOGDIR/durability${ID}_keys$i.log >
done

## check initial consistency
INCONSISTENT=("$ACIDDIR/scripts/check_consistency.s

if [ SINCONSISTENT -gt 0]
then
echo "Durability Test $ID failed ( Initial consist
-a $LOGFILE
exit
fi

## start the transactions on all streams

echo "starting stream 0" | tee -a $LOGFILE

$ACIDDIR/scripts/transaction/acidtransaction

$LOGDIR/durability${ID}_returnO.log  tpcuser

$LOGDIR/durability${ID}_success0.log \
2>/dev/null | tee $LOGDIR/durabilit

for ((i=1; i<=$STREAMS; i++))

do

$ROOTH
tpcuser

echo "starting stream $i" | tee -a $LOGFILE

$ACIDDIR/scripts/transaction/acidtransaction $ROOT

$LOGDIR/durability${ID}_return$i.log tpcuser tpcuse
$LOGDIR/durability${ID}_successs$i.log \

2>/dev/null | tee $LOGDIR/durability${ID}_transac

rolled back\)" | tee SLOGDIR/tmp/dur${ID}_t$i.err |

h $ROOTHOST $LOGDIR/durability${ID}_initial_consist ency.log’)

ency check failed, SINCONSISTENT Orderkeys inconsis tent)." | tee

OST  $ROOTPORT  COMMIT
$LOGDIR/durability${ID}_values0.log

NOWAIT $LOGDIR/durability${ID} _keys0.log
$INFORM_AFTER_ NUM_TRANSACTIONS

y${ID}_transaction_0.log &

HOST $ROOTPORT COMMIT NOWAIT $LOGDIR/durability${ID  }_keys$i.log
r $LOGDIR/durability${ID}_values$ilog $INFORM_AFTE R_NUM_TRANSACTIONS

tion_$i.log | grep "\(ERROR\|ROLLBACK\|committed or
grep "(ERROR\|committed or rolled back\)" \

| sed -u "s/"/\STREAM $i:/g" | tee -a $LOGFILE &

done

echo "waiting until SINFORM_AFTER_NUM_TRANSACTIONS

$LOGFILE

transactions have been committed or rolled back by each stream." | tee -a
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## wait until failure may be caused
# some loop

DONE="NOT DONE"

while [ ! -z "$DONE" ]

do
DONE=""
for ((i=0; i<=$STREAMS; i++))
do
CURRENT=""grep ‘committed or rolled back' $LOGDIR
if [ -z "8SCURRENT" ]
then
DONE="NOT DONE"
fi
done
sleep 10
done

## ask for keypress before failure (to check for er
echo "Press enter key, please, before causing an er
$LOGFILE

read $X

# check for errors in all stream logs

for ((i=0; i<=$STREAMS; i++))

do
CURRENT=""grep 'ERROR' $LOGDIR/durability${ID}_tra
if [! -z "$SCURRENT" |
then
ERROR="$ERROR:Error in stream $i"
fi
done

echo ""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\(\...

## kill the streams (if still running)

echo "Press enter key to kill running transactions"

read $X

echo "date +%m/%d/%Y %k:%M:%S.%N' | sed 'sA(\...
running” | tee -a $LOGFILE

killall acidtransaction | tee -a $LOGFILE

echo "“date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\(\...

## wait for keypress after recovery

echo "Press enter key, please, when recovery is com
read $X

echo ""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\(\...

## check consistency again
INCONSISTENT=("$ACIDDIR/scripts/check_consistency.s

if [ SINCONSISTENT -gt 0]

then
echo "Durability Test $ID failed ( Final consis
exit

fi

## clear second history table (easier comparison)
echo "clearing table history2" | tee -a $LOGFILE
$EXAPLUS -h $ROOTHOST -p $ROOTPORT -u tpcuser -P tp

## insert all entries from all success files in sec
echo "inserting entries from all success files in t
SQLFILE=$LOGDIR/durability${ID}_history.sql
echo "set autocommit off;" > $SQLFILE
echo "open schema tpc;" >> $SQLFILE
for ((i=0; i<=$STREAMS; i++))
do

cat $LOGDIR/durability${ID}_success$i.log | sed "s
| sed "s/* /insert into history2 values (/g" | sed
done
echo "commit;" >> $SQLFILE

# load sql into history2
cat $SQLFILE | $EXAPLUS -h $ROOTHOST -p $ROOTPORT -

## compare history tables
echo "comparing history tables" | tee -a $LOGFILE

cat $ACIDDIR/sqgllcompare_historyl.sql | $EXAPLUS
$LOGDIR/durability${ID}_compare_historyl.log
cat $ACIDDIR/sglicompare_history2.sql | $EXAPLUS

$LOGDIR/durability${ID}_compare_history2.log
DIFFERENCES1=("grep 'rows in resultset\.' $LOGDIR/d
DIFFERENCES2=("grep 'rows in resultset\.' $LOGDIR/d

echo "storing history table in $LOGDIR/durability${

cat  $ACIDDIR/sql/store_history.sql |  $EXAPLUS -h
$LOGDIR/durability${ID}_store_history.log
cat  $ACIDDIR/sql/store_history2.sql |
$LOGDIR/durability${ID}_store_history2.log

$EXAPLUS  -h

## very probably history tables are identical... bu
## if there are differences in history tables, take
if [ $DIFFERENCES1 -gt 0]

then

echo "Durability test $ID might have failed. See $
$LOGFILE

echo "You might also want to take
$LOGDIR/durability${ID}_store_history2.log." | tee

exit
fi

if [ $DIFFERENCES2 -gt 0]
then

-h

-h

/durability${ID}_transaction_$i.log™

rors in streamlogs)

ror to allow checking for errors (which cause the t est to fail)" | tee -a

nsaction_$i.log™

\)......A\1/g": Error checking completed” | tee - a $LOGFILE
| tee -a SLOGFILE
\)....\1/g": killing all acidtransactions whic h might still be

A).....\1/g": killed all acidtransactions"” | te e -a $LOGFILE

pleted." | tee -a $LOGFILE

\)......\1/g": Checking consistency” | tee -a $L OGFILE

h $ROOTHOST $LOGDIR/durability${ID}_final_consisten cy.log’)
tency check failed, $INCONSISTENT Orderkeys inconsi stent)."

cuser -f $ACIDDIR/sql/clear_history2.sql >> $LOGFIL E

ond history table
able history2" | tee -a $LOGFILE

/|1/g" | grep -v CURRENT_DATE_TIME | sed "s/, \(..
"s/ $I\');/g" >> $SQLFILE

A)\g

u tpcuser -P tpcuser >> $LOGDIR/durability${ID}_loa d_into_history2.log

$ROOTHOST -p  $ROOTPORT  -u tpcuser -P  tpcuser >

$ROOTHOST -p  $ROOTPORT -u tpcuser -P  tpcuser >

urability${ID}_compare_historyl.log | sed 's/rows i
urability${ID}_compare_history2.log | sed 's/rows i

n resultset\.//g")
n resultset\.//g")

ID}_store_history.log" | tee -a $LOGFILE

$R OOTHOST -p  $ROOTPORT  -u  tpcuser -P  tpcuser >
$ ROOTHOST -p  $ROOTPORT  -u tpcuser -P  tpcuser >
t there might be one or two additional entries
a look at them yourself to decide whether test was ok
LOGDIR/durability${ID}_compare_history1.log for det ails." | tee -a
a look at $LOGDI R/durability${ID}_store_history.log  and

-a $LOGFILE
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echo "Durability test $ID might have failed. See $ LOGDIR/durability${ID}_compare_history2.log for det ails." | tee -a

$LOGFILE
echo "You might also want to take a look at $LOGDI R/durability${ID}_store_history.log  and
$LOGDIR/durability${ID}_store_history2.log." | tee -a $LOGFILE
exit
fi
## passed the durability test if there were no erro rs until now
if [ -z "$ERROR" |
then
echo "Durability Test $ID passed." | tee -a $LOGFI LE
else
echo "Durability Test $ID failed due to errors." | tee -a $LOGFILE
echo "$ERROR" | tee -a $LOGFILE
fi
#

# check_consistency.sh

#
#l/bin/bash
# param <roothost> <logfile>

ROOTHOST="$1"

LOGFILE="$2"
ROOTPORT=26822
SQLDIR="$HOME/TPCH/ACID/sql"

## execute both created queries

cat $SQLDIR/check_consistency.sql | $EXAPLUS -tabCo mpletion off -autoCompletion off -h $ROOTHOST -p $R OOTPORT -u sys -P
exasol > $LOGFILE
SELECTED=("cat $LOGFILE | grep "rows in resultset" | sed "s/rows in resultset/g"")

echo "$SELECTED"

#
# check_consistency.sql
#
set autocommit off;

open schema tpc;

select *
from (
select o_orderkey, o_totalprice - sum( trunc( trun ¢ (|_extendedprice * (1-l_discount),2)*(1+l_tax),2 )) part_res
from orders, lineitem
where o_orderkey=|_orderkey
group by o_orderkey, o_totalprice
) where not part_res=0;

exit;

#
# compare_historyl.sql
#

set autocommit off;
open schema tpc;
select * from history h1 where not exists
(
select *
from history2 h2
where hl.h_p_key=h2.h_p_key
and hl.h_s_key = h2.h_s_key
and hl.h_o_key=h2.h_o_key
and hl.h_|_key=h2.h_|_key
and hl.h_delta=h2.h_delta

commit;

#
# compare_history2.sql
#

set autocommit off;
open schema tpc;
select * from history2 h2 where not exists
(
select *
from history hl
where hl.h_p_key=h2.h_p_key
and hl.h_s_key = h2.h_s_key
and hl.h_o_key=h2.h_o_key
and hl.h_|_key=h2.h_|_key
and hl.h_delta=h2.h_delta
)

commit;
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#
# create_random_transactions.sh
#

#l/bin/bash

# params: <stream> <count> <scalefactor> <host> <tm
STREAM=$1

COUNT=$2

SF=$3

HOST=$4

TMPFILE=$5/transactions_$STREAM.sql
OUTFILE=%6

ROOTPORT=26822

echo "set autocommit off;" > $TMPFILE

echo >> $TMPFILE

echo "open schema tpc;" >> $TMPFILE

echo >> $TMPFILE

echo "create table indices$STREAM (i dec(10) );" >
echo -n "insert into indices$STREAM values " >> $TM
for ((i=1; i<=$COUNT; i++))

do
echo -n "$i"
if [ $i I= $COUNT ]
then

echo ",
fi
done >> $TMPFILE

echo ";" >> $TMPFILE
echo >> $TMPFILE

SEED=$RANDOM

echo "create table rnd$STREAM as select random(DEC(
echo "COMMIT;" >> $TMPFILE
echo >> $TMPFILE

echo "update rnd$STREAM set rnd=trunc(rnd/8)*32+mod
echo "COMMIT;" >> $TMPFILE
echo >> $TMPFILE

echo "create table rndwithin$STREAM as select rnd,
group by i,rnd order by i;" >> $TMPFILE

echo "COMMIT;" >> $TMPFILE

echo >> $TMPFILE

SEED=$RANDOM

echo "update rndwithin$STREAM set In=random( dec(10
echo "COMMIT;" >> $TMPFILE

echo >> $TMPFILE

SEED=$RANDOM

echo "create table values$STREAM as select rnd O_KE
rndwithin$STREAM;" >> $TMPFILE

echo "COMMIT;" >> $TMPFILE

echo "drop table indices$STREAM;" >> $TMPFILE
echo "drop table rnd$STREAM;" >> $TMPFILE

echo "drop table rndwithin$STREAM;" >> $TMPFILE
echo "COMMIT;" >> $TMPFILE

echo >> $TMPFILE

echo "select O_KEY,L_KEY,DELTA from values$STREAM o
echo >> $TMPFILE

echo "drop table values$STREAM;" >> $TMPFILE

echo >> $TMPFILE

echo "COMMIT;" >> $TMPFILE

echo >> $TMPFILE

echo "exit;" >> $TMPFILE

echo >> $TMPFILE

# execute SQLFILE with exaplus. Filter output so on
$EXAPLUS -h $HOST -p SROOTPORT -u tpcuser -P tpcuse
-f STMPFILE | grep " " | grep -v "O_KEY"\
> $OUTFILE

#
# store_values_for_orderkeys.sh
#

#l/bin/bash
# param <roothost> <orderkeysfile> <outfile> <logdi
# precondition:

pdir> <outfile>

> $TMPFILE
PFILE

12),$SEED,0,1,$[$SF*1500000]) rnd, i from indices$S TREAM;" >> $TMPFILE

(md,8);" >> $TMPFILE

i, max(l_linenumber) In from lineitem, rnd$STREAM w here |_orderkey=rnd

), $SEED, 0, 1, In );" >> $TMPFILE

Y, In L_KEY, random( dec(10), $SEED, 0, 1, 100 ) DE LTA, i from

rder by i;" >> $TMPFILE

ly the values for O_KEY, L_KEY and DELTA remain
r\

>

# - EXASolution must be running and accepting con nections on <roothost>:$ROOTPORT

# - the path to <outfile> should exist

ROOTHOST="$1"
ORDERKEYS="$2"
OUTFILE="$3"
LOGDIR="$4"

ROOTPORT=26822

ACIDDIR="$HOME/TPCH/ACID"
TMPDIR=$LOGDIR/tmp
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mkdir -p $TMPDIR

echo "OPEN SCHEMA tpc;" > $TMPDIR/tmp_queryfile.sql

echo >> $TMPDIR/tmp_queryfile.sql

echo "SELECT * FROM history ORDER BY h_date_t;" >>

# echo $TMPDIR/tmp_queryfile.sql

echo "SELECT * FROM lineitem WHERE |_orderkey in ("

# insert the orderkeys as a comma-separated list in

cat $ORDERKEYS | sed "s/[0-9] /&A/g" | sed "s/A*$/
$TMPDIR/tmp_queryfile.sql

echo ")" >> $TMPDIR/tmp_queryfile.sql

echo "ORDER BY |_orderkey, |_linenumber;" >> $TMPDI

echo >> $TMPDIR/tmp_queryfile.sql

echo "SELECT * FROM orders WHERE o_orderkey in (" >

# insert the orderkeys as a comma-separated list in

cat $ORDERKEYS | sed "s/[0-9] /&A/g" | sed "s/A.*$/
$TMPDIR/tmp_queryfile.sql

#cat SORDERKEYS >> $TMPDIR/tmp_queryfile.sql

echo ")" >> $TMPDIR/tmp_queryfile.sql

echo "ORDER BY o_orderkey;" >> $TMPDIR/tmp_queryfil

echo >> $TMPDIR/tmp_queryfile.sql

echo "EXIT;" >> $TMPDIR/tmp_queryfile.sql

cat $TMPDIR/tmp_queryfile.sql | SEXAPLUS -h $ROOTHO
# rm -f STMPDIR/tmp_queryfile.sql

#
# acidquery.sh
#

#l/bin/bash
# params <HOST> <LOGDIR> <OKEY>

HOST=$1
LOGDIR=$2
OKEY=$3

ROOTPORT=26822
TMPFILE=$LOGDIR/query_tmp.sql
rm -f STMPFILE

echo "set autocommit off;" > $TMPFILE

echo "open schema tpc;" >> $TMPFILE

echo "select sum(trunc(trunc(l_extendedprice*(1-_d
echo "from lineitem" >> $TMPFILE

echo "where |_orderkey=$OKEY;" >> $TMPFILE

$EXAPLUS -h $HOST -p SROOTPORT -u tpcuser -P tpcuse

#rm -r STMPFILE

#
# transaction/querystream.h
#
#ifndef QUERYSTREAM_H
#define QUERYSTREAM_H

#include <string>
#include <iostream>

#include "exaClnterface.h"

/**\brief The maximum length of a column name. */
static const size_t maxColumnNameSize = 40;

/**\brief A structure to describe connection infor
* Used in QueryStream::connectToServer().
*\sa QueryStream::connectToServer() */

struct Configuration

/**\brief The hostname of the server. */

char *host;

/**\brief The port of the server to connect to
char *port;

1**\brief The user name used for authenticatio
char *user;

/**\brief The password of the user. */

char *password;

b

/**\brief This exception is thrown when a transact
class rollbackException

h

/**\brief A structure used to fetch data from a da
* Each database column is represented by one Fetc
* Only one of the arrays of ODBC-C-datatypes is i
* That one is identified by the c_datatype. */

struct FetchStruct

/**\brief Array for columns of SQLCHAR* type
*(one large block, easy access by sglCharArray
SQLCHAR *sglCharArray;

$TMPDIR/tmp_queryfile.sql
>> $TMPDIR/tmp_queryfile.sql
to the queryfile
Jgt | tr -d \n' | sed "s/$//g" | sed "s//\n/g"
R/tmp_queryfile.sql
> $TMPDIR/tmp_queryfile.sq|

to the queryfile
Jgt | tr -d \n' | sed "s/$//g" | sed "s//\n/g"

e.sql

ST -p $ROOTPORT -u sys -P exasol > $OUTFILE

iscount),2)*(1+|_tax),2))" >> $TMPFILE

r -f STMPFILE | grep "\(SUM\[--\[ V)"

mation to a database.

¥

n to the database. */

ion was automatically rolled back.*/

tabase.
hStruct.
nitialized and filled per column.

Access). */

>>

>>
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/**\brief To quickly access the i-th string in
SQLCHAR* *sglCharArrayAccess;

1**\brief Array for columns of SQLSMALLINT typ

SQLSMALLINT  *sqglSmallint;

/**\brief Array for columns of SQLUSMALLINT ty

SQLUSMALLINT  *sglUSmallint;

/**\brief Array for columns of SQLINTEGER type

SQLINTEGER  *sqlinteger;

I**\brief Array for columns of SQLUINTEGER typ

SQLUINTEGER  *sglUInteger;

/**\brief Array for columns of SQLBIGINT type.

SQLBIGINT *sqIBiglint;

/**\brief Array for columns of SQLUBIGINT type

SQLUBIGINT  *sglUBigint;

I**\brief Array for columns of SQLREAL type. *

SQLREAL *sqlReal;

/**\brief Array for columns of SQLDOUBLE type.

SQLDOUBLE *sqlDouble;

I**\brief Array for columns of SQLCHAR type. *

SQLCHAR *sgIChar;

/**\brief Array for columns of SQLSCHAR type.

SQLSCHAR *sqlSChar;

/**\brief Array for columns of SQL_DATE_STRUCT

SQL_DATE_STRUCT *sqlDate;

I**\brief Array for columns of SQL_NUMERIC_STR

SQL_NUMERIC_STRUCT *sqINumeric;

/**\brief The length of a returned data and an
SQLLEN *resultLen;

/**\brief The name of the column. */
SQLCHAR columnName[maxColumnNameSize];
/**\brief The length of the column name. */
SQLSMALLINT nameLength;
I**\brief The SQL datatype ID of the column. *
SQLSMALLINT datatype;
/**\brief The ODBC C datatype ID of the column
* Might be set by QueryStream::find_ODBC_C_Ty

SQLSMALLINT c_datatype;
/**\brief The size of the column. */
SQLUINTEGER columnSize;
/**\brief The number of decimal digits of the
SQLSMALLINT decimalDigits;
/** \brief Whether the column allows NULL value
SQLSMALLINT nullable;

h

/**\brief The class represents a query stream to a
* This query stream is slightly different from th
* since it is for implementing the ACID-Transacti
* executed to get (or change) single lines whose
* they will be changed.
*

* The execute(...) function was slightly changed

* the result set. Furthermore a new function free
* this class to free the fetchMe array. Last but

* publicly accessable by several getDatatype(colu
*

* In addition to that the mapping of C-Datatypes
* mapping of some columns to numerical C-Types. T
class QueryStream

{
public:
1**\brief Constructor.
*\param streamld The identifier used to iden
*\param logfile The stream to be used for lo
QueryStream( std::string streamld, std::ostream
/** \brief Tries to establish a connection to a
*\param configuration The connection and log
*\return true if the connection could be est
bool connectToServer( Configuration configurati
I**\brief Executes a given statement or query.
* \param statement The text of the statement
* \param fetchSize The number of rows to fetc
* (bigger fetch size might reduce overhead, b
* \return The number of rows in resultset (-2
*
int execute( std::string statement );
/**\brief Closes the connection to the server.
*\return true if the connection was closed s
bool disconnectFromServer();
/**\brief frees the memory allocated to store the
* Call this exactly if execute did not return -1
void freeFetchArray();

int getint( size_t columnNumber );

double getDouble( size_t columnNumber );
protected:
/** \brief The maximum size of a string. */
static const size_t maxStringSize = 200;
/**\brief The number of rows to fetch in a sin
SQLINTEGER fetchBlockSize;
/**\brief The number to use for fetchBlockSize if
* given as argument to execute(). */
static const size_t standardFetchBlockSize = 100;

/**\brief Binds a column to an entry in the fe
* This must be done before fetching a results
* This function arranges memory allocation an
* \param colNo The number of the resultset co

the sglCharArray array. */
e.*

pe. */
¥

e *

*

¥

/

*

/

*

type. */

UCT type. */

indicator whether it is NULL. */

be( SQLSMALLINT sqlType ) */

column. */

s. ¥/

server.
at one used by the Performance test
on for which queries are only

values must be accessible since

to fetch at most two rows and not output or delete
FetchArray() was introduced to allow the user of
not least the fetchMe array of fetched rows is

m) functions to allow reading of returned data.

to SQL-Types might have changed slightly to ensure
his affects find_ODBC_C_Type(...). */

tify this query stream.
gging. */

* logfile = &std::cout );
server.

in information for the server.
ablished, false otherwise. */
on);

or query to execute.

h with a single fetch command

ut increases memory usage).

(error), -1 (no resultset), 0,1 or 2 (means more t han one)).

uccessfully, false if errors occured. */

resultset.

)

gle fetch command. */

it is not

tchMe array.

et.

d binding function.
lumn to bind to.
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* \param localColNo The index in the fetchMe
* \param datatype The SQL datatype of the col
void bindColumn( int colNo, int localColNo, SQL

/**\brief Allocates memory for the buffers nee

* The array corresponding to the given dataty

* of the fetchMe array is initialized to the

* |If the datatype is a string datatype, the s

* size maxStringSize.

*\param localColNo The index in the fetchMe

* \param datatype The ODBC-C-datatype memory
void allocateMemoryForBind( int localColNo, SQL

/**\brief Maps an SQL-datatype-ID to a ODBC-C-

* This is needed for binding columns and fetc

*\param sqlType The SQL-datatype-ID whose co

* \return The ODBC-C-datatype-ID for the give
SQLSMALLINT find_ODBC_C_Type( SQLSMALLINT sqITy

/**\brief Format resultset header for output.
void outputHeader();

/**\brief Formats fetched rows for output.
* The data in fetchMe is printed for each col
void outputFetchedRows();

I**\brief The stream identifier. */
std::string mylD;

/**\brief The environment handle used. */
SQLHENV henv;

/**\brief The connection handle used. */
SQLHDBC hdbc;

/**\brief The only statement handle used. */
SQLHSTMT hstmt;

/** \brief The structure used to fetch result s
FetchStruct *fetchMe;

/** \brief The number of rows in a result set.
SQLSMALLINT numResultCols;

/**\brief The number of rows fetched by last f
SQLUINTEGER rowsFetched,;

I**\brief The stream used for logging results.
std::ostream* logfile;

private:
/**\brief Parses the return code of an statement

SQLRETURN execCritical(SQLRETURN retcode, SQLSMALL

#endif // QUERYSTREAM_H

#
# transaction/querystream.cpp
#

#include "querystream.h"
#include <iostream>

/#define DEBUG

#ifdef DEBUG

#define DEBUGOUT( X ) cout << "DEBUG:" << X
else

#define DEBUGOUT( X )

#endif

#define LOG *logfile

using std::cout;
using std::endl;
using std::cerr;

#include <string>
using std::string;

SQLRETURN QueryStream::execCritical(SQLRETURN retco
switch(retcode)

{
case SQL_INVALID_HANDLE:
cout << "invalid handle" << endl;
throw "ERROR use of invalid handle!\n";
break;
case SQL_ERROR:
{
SQLCHAR err[1000];
SQLCHAR state[6];
SQLINTEGER native;
SQLSMALLINT len;
SQLSMALLINT i=1;
while ( handle =0 && EXAGetDiagRec(handle_
{

array the resultset data shall be stored.
umn to bind to. */

SMALLINT datatype );

ded in binding resultset columns.

pe of the given index

size of fetchBlockSize.

tring buffer will have the

array the data shall be allocated for.

shall be allocated for. */

SMALLINT datatype );

datatype-ID to which it can be converted.
hing results from a remote database.
rresonding ODBC-C-datatype-ID is wanted.
n SQL-datatype-ID */

pe);

*/

umn and all fetched rows. */

ets of queries. */
*
etch command. */

*/

and gives additional information on error. */
INT handle_type = 0, SQLHANDLE handle = 0);

de, SQLSMALLINT handle_type, SQLHANDLE handle)

type, handle, i, state, &native,err,1000,&len) ==

cout << state << ":" << err << endl;

i++,

if (string( (const char*) err).find( "GlobalTra
{

nsactionRollback") )

throw rollbackException();

QL_SUCCESS)
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}

cout << "SQL error" << endl;

throw "An error occured while executing com mand!\n";
break;

}

case SQL_SUCCESS_WITH_INFO:

cout << "Problem: Has Info, which should not be" << endl;

throw "Problem: Has Info, which should not be!\n ;

break;
case SQL_STILL_EXECUTING:

cout << "Still executing. This should not be shou Id only";
cout << "return on successful execution!" << end| ;

throw "Unexpectedly still executing!\n“;

break;
case SQL_NO_DATA:
case SQL_SUCCESS:
break;
default:
/I should not reach here...

cout << "unexpected return code: " << retcode << endl;

throw "unexpected return code!\n";

break;

return retcode;

QueryStream::QueryStream( std::string streamld, std

}

mylD = streamid;
henv = NULL;
hdbc = NULL;
hstmt = NULL;
logfile = logfile_;

bool QueryStream::connectToServer( Configuration cf

char localeAttr[]="deu";

try

{
/I Allocating environment handle
execCritical(EXAAllocHandle(SQL_HANDLE_ENV,
/I Setting up environment to german localiz
execCritical(EXASetEnvAttr(henv, EXA_ENV_AT
/I Allocating handle for connection
execCritical(EXAAllocHandle(SQL_HANDLE_DBC,
/I Turning autocommit off... is this necess
execCritical(EXASetConnectAttr(hdbc, SQL_AT
1/ Setting up clientname
execCritical(EXASetConnectAttr(hdbc, EXA_CL
/I Connect to server
execCritical( EXAServerConnect(hdbc, cfg.hos

}
catch(...)

/I might be nice to clean up handles
return false;

return true;

int QueryStream::execute( std::string statement )

/I the number of rows in the resultSet
int resultSetSize = -1;

try

{
/I put the statement in the logfile
LOG << statement << endl;
1/ Allocating statement handle
execCritical(EXAAllocHandle(SQL_HANDLE_STMT
SQLCHAR* statementtext = (SQLCHAR*) stateme
1l execute the statement / query
execCritical(EXAExecDirect(hstmt, statement
/I get the affected rows (only insert, upda
SQLINTEGER affectedrows;
execCritical(EXARowCount(hstmt,&affectedrow
/I get the number of columns in the results
execCritical( EXANumResultCols(hstmt,&numRes
/I no result columns means no query
if (numResultCols <=0)

LOG << "affected rows: " << affectedrow

II'if a resultset was constructed, retrieve
if (numResultCols > 0)
/I a resultset was constructed
{
resultSetSize = 0;
LOG <<'\n}
/I setting number of rows to fetch with
SQLUINTEGER fetchsize = 2; // This is t
fetchBlockSize = 2;
execCritical(EXASetStmtAttr(hstmt, SQL_
(SQLPOINTER
Ilcout << "Fetch block size (SQL_ATTR_R
/I setting position to store the fetch
execCritical(EXASetStmtAttr(hstmt, SQL_
(SQLPOINTER
/I allocate the fetch struct to be larg

:ostream* logfile_ )

9)

NULL, &henv));
ation
TR_SET_LOCALE_ALL, localeAttr, SQL_NTS));

henv, &hdbc));
ary?

TR_AUTOCOMMIT, (void*)SQL_AUTOCOMMIT_OFF, SQL_NTS)

IENT_NAME, (void*)myID.c_str(), SQL_NTS));

t, SQL_NTS, cfg.port, SQL_NTS, cfg.user, SQL_NTS, ¢

, hdbc, &hstmt), SQL_HANDLE_DBC, hdbc);
nt.c_str();

text, statement.size() ), SQL_HANDLE_STMT, hstmt );
te, delete)

s), SQL_HANDLE_STMT, hstmt);
et (if any)
ultCols), SQL_HANDLE_STMT, hstmt);

s << "\n\n";

and print it

each fetch
o store the result set and be able to ensure only o

ATTR_ROW_ARRAY_SIZE,

) fetchsize , 0 ), SQL_HANDLE_STMT, hstmt);
OW_ARRAY_SIZE) set to " << fetchsize << endl;
size for a query

ATTR_ROWS_FETCHED_PTR,

) &rowsFetched, 0), SQL_HANDLE_STMT, hstmt);
e enough for the columns

)

fg.password, SQL_NTS));

ne line was received
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fetchMe = new FetchStructinumResultCols
/I set all pointers to 0 to make it eas
for (inti=0; iknumResultCols; i++)

fetchMeli].sqlCharArray = 0;

I
y to free the correct memory later

fetchMe[i].sqlCharArrayAccess = 0;

fetchMeli].sqlSmallint = 0;
fetchMeli].sqlUSmallint = O;
fetchMe[i].sglinteger = 0;
fetchMel[i].sqlUInteger =0
fetchMel[i].sqlBigint
fetchMe[i].sqlUBigint
fetchMe[i].sqlReal
fetchMe[i].sqlDouble
fetchMel[i].sqlChar
fetchMe[i].sqlSChar
fetchMeli].sglDate H
fetchMe[i].sgqINumeric = 0;
fetchMe[i].resultLen = 0;

}

execCritical(EXASetStmtAttr(hstmt, SQL_
(SQLPOINTER) &r

/I determine the datatype of the column

for ( SQLSMALLINT coINr=0; colNr<numRes

/I Get column description for the ¢

EXADescribeCol( hstmt, colNr+1, fet
maxColumnNameSize,
&(fetchMe[colNr].da
&(fetchMe[colNr].de

fetchMe[colNr].c_datatype = find_OD

/' bind the column to an entry in t
bindColumn( coINr+1, colNr, fetchMe

}
/I output the resultset header
outputHeader();
// fetch the columns
do
{
Il fetch columns
execCritical EXAFetch( hstmt ), SQL
/I output columns
outputFetchedRows();
/I correct the result set size
resultSetSize += rowsFetched;
} while ( rowsFetched == fetchBlockSize
/I add the total resultset size to the
LOG << "\nresultset consists of " << re

catch(rollbackException)

{
/I free the handle for the statement again

cout << "\nROLLBACK EXECUTING STATEMENT:\n"

execCritical(EXAFreeHandle( SQL_HANDLE_STMT
return -3;

}
catch(char*c)

{
LOG << "ERROR EXECUTING STATEMENT\n\n";
cout << "\nERROR EXECUTING STATEMENT:\n" <<
cout << ¢ << endl;
execCritical(EXAFreeHandle( SQL_HANDLE_STMT
return -2;

catch(...)

LOG << "ERROR EXECUTING STATEMENT\n\n";

cout << "\nERROR EXECUTING STATEMENT:\n" <<

execCritical(EXAFreeHandle( SQL_HANDLE_STMT
return -2;

}
execCritical(EXAFreeHandle( SQL_HANDLE_STMT, hs
return resultSetSize;

}

void QueryStream::freeFetchArray()

{ for (int i=0; iknumResultCols; i++ )
if ( fetchMe[i].sqlCharArray !=0)

delete[] fetchMe[i].sqlCharArray;
delete[] fetchMe[i].sqlCharArrayAccess;

}

if (fetchMe[i].sqlSmallint !=0) delete[
if (fetchMe[i].sqlUSmallint != 0 ) delete[
if ( fetchMe[i].sqglinteger !=0) delete[
if (fetchMe[i].sglUInteger !=0) delete[
if (fetchMel[i].sqIBigInt != 0 ) delete[

if ( fetchMe[i].sqlUBigInt !=0) delete[

if (fetchMe[i].sqlReal  !=0) delete[
if (fetchMel[i].sqlDouble 0) delete[
if ( fetchMe[i].sqIChar 0) delete[
if (fetchMe[i].sqISChar 0) delete[
if (fetchMel[i].sqlDate 0) delete[

if ( fetchMe[i].sqINumeric 0) delete[
if (fetchMe[i].resultLen !=0) delete[

}
delete[] fetchMe;

ATTR_ROWS_FETCHED_PTR,

owsFetched, 0), SQL_HANDLE_STMT, hstmt);

and additional information.
ultCols; colNr++)

olumn with number colNr
chMe[coINr].columnName,
&(fetchMe[coINr].nameLength),

tatype), &(fetchMe[coINr].columnSize),
cimalDigits), &(fetchMe[coINr].nullable) );
BC_C_Type( fetchMe[coINr].datatype );

he fetchMe array
[coINr].c_datatype );

_HANDLE_STMT, hstmt);

)i
logfile

sultSetSize << " rows in " << numResultCols << "

<< statement << '\n' << endl;
, hstmt ), SQL_HANDLE_STMT, hstmt);

statement << \n' << endl;

, hstmt ), SQL_HANDLE_STMT, hstmt);

statement << '\n' << endl;
, hstmt ), SQL_HANDLE_STMT, hstmt);

tmt ), SQL_HANDLE_STMT, hstmt);

] fetchMe[i].sqglSmallint;
] fetchMe[i].sgqluSmallint;
] fetchMe[i].sqlInteger;

] fetchMe[i].sqlUInteger;
] fetchMe[i].sqIBigInt;

] fetchMe[i].sqlUBigInt;
] fetchMe[i].sqlReal;

] fetchMe[i].sqlDouble;

] fetchMel[i].sqlChar;

] fetchMe[i].sqISChar;

] fetchMe[i].sqlDate;

] fetchMel[i].sqINumeric;
] fetchMe[i].resultLen;
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int QueryStream::getint( size_t columnNumber )

size_t i = columnNumber;
if (i >= numResultCols )

{

cout << "column out of range" << endl;

throw "column out of range";

}

if ( fetchMe[i].sglCharArray != 0 ) return atoi( (

if (fetchMe[i].sqlSmallint != 0 ) return fetchMe

if (fetchMe[i].sglUSmallint != 0 ) return fetc
if ( fetchMe[i].sqglinteger !=0) return fetc
if (fetchMel[i].sglUInteger !=0) return fetc
if (fetchMe[i].sqIBigInt !=0) return fetc

if ( fetchMe[i].sqlUBIigInt !=0) return fetc

char*) fetchMe([i].sqlCharArrayAccess[0] );

[i].sqlSmallint[0];
hMel[i].sqlUSmallint[0];
hMel[i].sqlinteger[0];
hMe(i].sqlUInteger[0];
hMe(i].sqIBigInt[0];
hMel[i].sqlUBIgInt[0];

if (fetchMe[i].sqlReal  !=0) return (int
if (fetchMe[i].sqlDouble !=0) return (int
if (fetchMe[i].sqlChar =0 return fetc

}

if (fetchMe[i].sqISChar  !=0) return fetc

cout << "cannot cast datatype to Int" << endl;
throw "cannot cast datatype to Int";

double QueryStream::getDouble( size_t columnNumber

}

size_t i = columnNumber;
if (i >= numResultCols )

{

cout << "column out of range" << endl;

throw "column out of range";

}

) fetchMe[i].sqIReal[0];

) fetchMel[i].sqlDouble[0];
hMeli].sgIChar[0];
hMeli].sgISChar[0];

if ( fetchMel[i].sqlCharArray != 0 ) return atof( (

if (fetchMe[i].sqlSmallint != 0 ) return fetchMe

if ( fetchMe[i].sqlUSmallint != 0 ) return fetc
if (fetchMe[i].sqglinteger !=0) return fetc
if (fetchMel[i].sglUInteger !=0) return fetc
if (fetchMe[i].sqIBigint !=0) return fetc

if ( fetchMe[i].sqlUBIigInt !=0) return fetc

char*) fetchMel[i].sqlCharArrayAccess[0] );

[i].sqlSmallint[0];
hMel[i].sqluSmallint[0];
hMeli].sqlinteger[0];
hMe(i].sqlUInteger[0];
hMel[i].sqIBigInt[0];
hMel[i].sqlUBIgInt[0];

if (fetchMe[i].sqlReal  !=0) return fetc
if ( fetchMe[i].sqlDouble !=0) return fetc
if (fetchMe[i].sqlChar =0 return fetc

if (fetchMe[i].sqlSChar  !=0) return fetc

cout << "cannot cast datatype to Int" << endl;

throw "cannot cast datatype to Int";

bool QueryStream::disconnectFromServer()

try
{

/I disconnecting from server

execCi
Il freei
execC|
Il freei

ritical(EXADisconnect(hdbc));

ng connection handle

ritical EXAFreeHandle(SQL_HANDLE_DBC,
ng environment handle

execCritical(EXAFreeHandle(SQL_HANDLE_ENV,

}
catch(...)

cout <
return

< "Error while disconnecting from ser
false;

return true;

void QueryStream::outputHeader()

}

int headerLength = 1;

LOG <<

for ( size_t col=0; col<numResultCols; col++)

LOG << fetchMe[col].columnName <<"|";
headerLength += fetchMe[col].nameLength + 1

}
LOG <<
for (inti

'
=0; i<headerLength; i++)

LOG <<'=";

LOG <<

'
(LOG).flush();

void QueryStream::outputFetchedRows()

for ( size_t rows=0; rows<rowsFetched; rows++)

LOG

<<

for ( size_t cols=0; cols<numResultCols; co

{
if (

fetchMe[cols].resultLen[rows] ==

LOG <<"|";

hMeli].sqlReal[0];
hMel[i].sqlDouble[0];
hMel[i].sgIChar[0];
hMe(i].sqISChar[0];

hdbc));
henv));

ver" << endl;

Is++)

QL_NULL_DATA)
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continue;
}
switch( fetchMe[cols].c_datatype )
{

/I string data
case SQL_C_CHAR:
case SQL_C_BINARY:
/lcase SQL_C_XML:
llcase SQL_C_VARBOOKMARK:
LOG << fetchMe[cols].sqlCharArr ayAccess[rows] <<"|";
break;

I/ small int
case SQL_C_SSHORT:

LOG << fetchMe[cols].sgISmallin tlrows] <<"[";
break;

/I unsigned small int
case SQL_C_USHORT:

LOG << fetchMe[cols].sgqlUSmalll ntfrows] << "|*;
break;

/l'long int
case SQL_C_SLONG:

LOG << fetchMe[cols].sqglinteger [rows] <<"[";
break;

/I unsigned long int
case SQL_C_ULONG:

LOG << fetchMe[cols].sglUIntege rfrows] <<"|";
break;

/I float
case SQL_C_FLOAT:

LOG << fetchMe[cols].sgIReal[ro ws] << ",
break;

/I double
case SQL_C_DOUBLE:

LOG << fetchMe[cols].sqlDouble[ rows] <<"[";
break;

/' unsigned char
case SQL_C _BIT:
case SQL_C_UTINYINT:
LOG << fetchMe[cols].sgIChar[ro ws] << "'}
break;

/I signed char
case SQL_C_STINYINT:

LOG << fetchMe[cols].sqISChar(r ows] << "'
break;

1/ big int
case SQL_C_SBIGINT:

LOG << fetchMe[cols].sqlIBigInt[ rows] <<"|";
break;

/I unsigned big int
case SQL_C_UBIGINT:

LOG << fetchMe[cols].sqlUBigInt [rows] << "|";
break;
/I date
case SQL_C_TYPE_DATE:
{
/I format date to YYYY-MM-DD fo r output
if (fetchMe[cols].sqlDate[rows ].year <1000 )
LOG << "0"
if ( fetchMe[cols].sglDate[rows ].year <100)
LOG << "0"
if ( fetchMe[cols].sglDate[rows J.year<10)
LOG << "0";
LOG << fetchMe[cols].sqlDate[ro ws).year << "-";
if ( fetchMe[cols].sqlDate[rows ].month<10)
LOG << "0";
LOG << fetchMe[cols].sqlDate[ro ws].month << "-";
if ( fetchMe[cols].sqlDate[rows ].day <10)
LOG << "0":
LOG << fetchMe[cols].sqlDate[ro ws].day <<"|*;
break;

/I numeric, i.e. decimal

/I not used since it is eaier by far to map dec imals to doubles

case SQL_C_NUMERIC:
{

/I format decimal for output

int scale = fetchMe][cols].sqlNu meric[rows].scale;

char text[3*SQL_MAX_NUMERIC_LEN +2+scale];

int pos_T = 3*SQL_MAX_NUMERIC_L EN+scale;

int pos_N = SQL_MAX_NUMERIC_LEN -1;

text[3*SQL_MAX_NUMERIC_LEN+1+sc ale] ="\0

/lint add = 0;

/if ( fetchMe[cols].sqlNumeric [rows].sign ==0)

/I add=1;

while ( fetchMe[cols].sqINumeri c[rows].val[pos_N] == 0 && pos_N > 0)

pos_N--;
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while (pos_N>=0)
{

int current = fetchMe([cols]
int newVal = 0;

int currentPos = pos_N;
while (currentPos >=0)
{

Ilif ( currentPos ==
A

/I current += add;
/I add =0;

I

if (current < 10 )

fetchMe[cols].sqINu
currentPos--;

if ( currentPos >=

current = curre
newVal = 0;

}
else

newVal = current /
current = current %

}
if ( fetchMe[cols].sqINumer

{
pos_N--;

text[pos_T--] ='0' + curre
if (scale==1)

text[pos_T--] ="
}

scale--;

if ( scale==0)
text[pos_T--] =04
while (scale >0)

text[pos_T--] ='0";
if (scale==1)
{
text[pos_T--]=""
text[pos_T--
}

scale--;

}

if ( fetchMe[cols].sqINumeric[r
text[pos_T--] ="
LOG << text+pos_T+1 << "|";

break;

/I other datatype
default:
cout << "output: datatype " <<
throw fetchMe[cols].c_datatype;
break;

}
}
LOG <<"\n};

}

(LOG).flush();
}

void QueryStream::bindColumn( int colNo, int localC

1/ allocate memory for the column to bind
allocateMemoryForBind( localColNo, c_datatype )
1/ bind the column

switch ( c_datatype )

{

/I string data

case SQL_C_CHAR:

case SQL_C_BINARY:

/lcase SQL_C_XML:

llcase SQL_C_VARBOOKMARK:

execCritical(EXABindCol(

hstmt, colNo, c_datatype, (SQLP
maxStringSize*sizeof(SQLCHAR),

break;

/I small int
case SQL_C_SSHORT:
execCritical(EXABiIndCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLSMALLINT), fetchMe[lo
break;

I/ unsigned small int
case SQL_C_USHORT:
execCritical(EXABiIndCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLUSMALLINT), fetchMe[l

.sglNumeric[rows].val[pos_N]J;

meric[rows].val[currentPos] = newVal;

0)

nt * 256 + fetchMe[cols].sqINumeric[rows].val[curre

10;
10;

ic[rows].val[pos_N] ==0)

nt;

ows].sign ==0)

fetchMe([cols].c_datatype << " not supported yet" <<

oINo, SQLSMALLINT c_datatype )

OINTER) fetchMe[localColNo].sqlCharArray,
fetchMe[localColNo].resultLen));

OINTER) fetchMe[localColNo].sglSmallint,
calColNo].resultLen));

OINTER) fetchMe[localColNo].sqlUSmallint,
ocalColNo].resultLen));

ntPos];

endl;
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break;

/'long int
case SQL_C_SLONG:
execCritical(EXABiIndCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLINTEGER), fetchMe[loc
break;

I/ unsigned long int
case SQL_C_ULONG:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLUINTEGER), fetchMe[lo
break;

I/ float
case SQL_C_FLOAT:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLREAL), fetchMe[localC
break;

// double
case SQL_C_DOUBLE:
execCritical(EXABiIndCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLDOUBLE), fetchMe[loca
break;

/I unsigned char
case SQL_C_BIT:
case SQL_C_UTINYINT:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLCHAR), fetchMe[localC
break;

/I signed char
case SQL_C_STINYINT:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLSCHAR), fetchMe[local
break;

/1 big int
case SQL_C_SBIGINT:
execCritical(EXABiIndCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLBIGINT), fetchMe[loca
break;

/I unsigned big int
case SQL_C_UBIGINT:
execCritical(EXABiIndCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLUBIGINT), fetchMe[loc
break;

/I date
case SQL_C_TYPE_DATE:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQL_DATE_STRUCT), fetchM
break;

/I numeric, i.e. decimal
case SQL_C_NUMERIC:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQL_NUMERIC_STRUCT), fet
break;

/I other datatype
default:
throw c_datatype;
break;
}
}

void QueryStream::allocateMemoryForBind( int localC

/I allocate memory for resultLen field used to
fetchMe[localColNo].resultLen = new SQLLEN][fetc

/I allocate memory depending on the column data
switch ( datatype )
{

/I string data

case SQL_C_CHAR:

case SQL_C_BINARY:

/lcase SQL_C_XML:

llcase SQL_C_VARBOOKMARK:
fetchMe[localColNo].sgICharArray = new

fetchMe[localColNo].sqlCharArrayAccess = new SQL

for ( size_t i=0; i<fetchBlockSize; i++
fetchMe[localColNo].sqlCharArrayAcc

break;

OINTER) fetchMe[localColNo].sqglInteger,
alColNo].resultLen));

OINTER) fetchMe[localColNo].sglUInteger,
calColNo].resultLen));

OINTER) fetchMe[localColNo].sqlReal,
olNo].resultLen));

OINTER) fetchMe[localColNo].sqlDouble,
IColNo].resultLen));

OINTER) fetchMe[localColNo].sglChar,
olNo].resultLen));

OINTER) fetchMe[localColNo].sqlSmallint,
ColNo].resultLen));

OINTER) fetchMe[localColNo].sqIBigint,
IColNo].resultLen));

OINTER) fetchMe[localColNo].sqlUBIgInt,
alColNo].resultLen));

OINTER) fetchMe[localColNo].sqlDate,
e[localColNo].resultLen));

OINTER) fetchMe[localColNo].sqlNumeric,
chMe[localColNo].resultLen));

oINo, SQLSMALLINT datatype )

indicate NULL values (among others)
hBlockSize];

type

SQLCHAR([fetchBlockSize*maxStringSize];
CHAR*[fetchBlockSize];
)

ess][i] = fetchMe[localColNo].sqlCharArray+i*maxStri

ngSize;
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/I small int

case SQL_C_SSHORT:
fetchMe[localColNo].sqglSmallint = new S

break;

I/ unsigned small int

case SQL_C_USHORT:
fetchMe[localColNo].sqlUSmallint = new

break;

/l'long int

case SQL_C_SLONG:
fetchMe[localColNo].sglinteger = new SQ

break;

I/ unsigned long int

case SQL_C_ULONG:
fetchMe[localColNo].sqlUInteger = new S

break;

I/ float

case SQL_C_FLOAT:
fetchMe[localColNo].sqlReal = new SQLRE

break;

// double

case SQL_C_DOUBLE:
fetchMe[localColNo].sqlDouble = new SQL

break;

/I unsigned char

case SQL_C_BIT:

case SQL_C_UTINYINT:
fetchMe[localColNo].sglChar = new SQLCH

break;

1/ signed char

case SQL_C_STINYINT:
fetchMe[localColNo].sqlSChar = new SQLS

break;

/1 big int

case SQL_C_SBIGINT:
fetchMe[localColNo].sqIBigInt = new SQL

break;

// unsigned big int

case SQL_C_UBIGINT:
fetchMe[localColNo].sqlUBigint = new SQ

break;

I date

case SQL_C_TYPE_DATE:
fetchMe[localColNo].sqlDate = new SQL_D

break;

/I numeric, i.e. decimal

case SQL_C_NUMERIC:
fetchMe[localColNo].sqINumeric = new SQ

break;

1/ other datatype
default:
cout << "memory allocation: datatype "
throw datatype;
break;
}
}

QLSMALLINT[fetchBlockSize];

SQLUSMALLINT[fetchBlockSize];

LINTEGER([fetchBlockSize];

QLUINTEGER[fetchBlockSize];

AL[fetchBlockSize];

DOUBLE([fetchBlockSize];

AR[fetchBlockSize];

CHAR([fetchBlockSize];

BIGINT[fetchBlockSize];

LUBIGINT[fetchBlockSize];

ATE_STRUCT][fetchBlockSize];

L_NUMERIC_STRUCT][fetchBlockSize];

<< datatype << " not supported yet" << endl;

SQLSMALLINT QueryStream::find_ODBC_C_Type( SQLSMALL INT sqlType )

{
switch( sqlType )
{

case SQL_CHAR:

case SQL_VARCHAR:

case SQL_LONGVARCHAR:

case SQL_WCHAR:

case SQL_WVARCHAR:

case SQL_WLONGVARCHAR:
return SQL_C_CHAR;

break;

case SQL_DECIMAL:

case SQL_NUMERIC:
IIreturn SQL_C_NUMERIC;
return SQL_C_DOUBLE;
/Ireturn SQL_C_CHAR;

break;

case SQL_SMALLINT:
return SQL_C_SSHORT;
break;

case SQL_INTEGER:
return SQL_C_SLONG;
break;

case SQL_REAL:
case SQL_FLOAT:
case SQL_DOUBLE:
return SQL_C_DOUBLE;
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break;

case SQL_BIT:
return SQL_C_BIT;
break;

case SQL_TINYINT:
return SQL_C_STINYINT;
break;

case SQL_BIGINT:
return SQL_C_SBIGINT;
break;

case SQL_BINARY:

case SQL_VARBINARY:

case SQL_LONGVARBINARY:
return SQL_C_BINARY;

break;

case SQL_TYPE_DATE:
return SQL_C_TYPE_DATE;
break;

default:
cout << "unsupported datatype, don't kn ow corresponding C type: " << sqIType << end|;
throw sqlType;

break;

#
# create_history_table.sql
#

OPEN SCHEMA tpc;

-~ KEYs DEC(13)
- INTEGERs DEC(10)
-- DECIMALSs DEC(12,2)

CREATE OR REPLACE TABLE HISTORY( H_P_KEY DEC(13), H _S_KEY DEC(13), H_O_KEY DEC(13), H_L_KEY DEC(10), H _DELTA DEC(10),
H_DATE_T TIMESTAMP );

COMMIT;
exit;

#
# create_history_table2.sql

#
OPEN SCHEMA tpc;

-~ KEYs DEC(13)
- INTEGERSs DEC(10)
-- DECIMALs DEC(12,2)

CREATE OR REPLACE TABLE HISTORY2( H_P_KEY DEC(13), H_S_KEY DEC(13), H_O_KEY DEC(13), H_L_KEY DEC(10), H_DELTA DEC(10),
H_DATE_T TIMESTAMP );

COMMIT;
exit;

#
# clear_history.sq|
#

set autocommit off;
open schema tpc;
delete * from history;
commit;

exit;

#
# clear_history2.sql
#
set autocommit off;
open schema tpc;
delete * from history2;
commit;

exit;

#
# store_history.sql
#
set autocommit off;
open schema tpc;
select * from history;
rollback;

exit;
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#

# store_history2.sql
#
set autocommit off;
open schema tpc;
select * from history2;
rollback;

exit;
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Appendix D: Query Text and Query Output

Sk kR dok kA ok

* TPC-H Query 10 *

Fkkkk kR dok kA Aok

-- Minor modification - date arithmetic for days ( 2.2.33¢c))
select

|_returnflag,

|_linestatus,

sum(l_quantity) as sum_qty,

sum(l_extendedprice) as sum_base_price,

sum(l_extendedprice * (1 - I_discount)) as sum_dis c_price,
sum(|_extendedprice * (1 - I_discount) * (1 + |_ta X)) as sum_charge,
avg(l_quantity) as avg_qty,

avg(l_extendedprice) as avg_price,

avg(l_discount) as avg_disc,

count(*) as count_order

from
lineitem
where
|_shipdate <= date '1998-12-01' - 90
group by
|_returnflag,
|_linestatus
order by
|_returnflag,
|_linestatus;

|L_RETURNFLAGIL_LINESTATUS|SUM_QTY|SUM_BASE_PRICE|$/M_DISC_PRICE|SUM_CHARGEJAVG_QTY|AVG_PRICE|AVG_DI$COUNT_ORDER|

|AIF|37734107.00|56586554400.73|53758257134.87|5590 9065222.83|25.52|38273.13]0.05|1478493.00|
[N|F|991417.00|1487504710.38|1413082168.05|14696492 23.19]25.52|38284.47|0.05|38854.00|
[N|O|74476040.00]111701729697.74|106118230307.61/11 0367043872.50|25.5038249.12|0.05|2920374.00|
|R|F|37719753.00|56568041380.90|53741292684.60|5588 9619119.83|25.51|38250.85/0.05|1478870.00)|

resultset consists of 4 rows in 10 columns

Sk kR ok ko ok

*TPC-H Query 20 *
-- Minor modification - result set limit ( 2.1.2.9. 3)
select
s_acctbal,
s_name,
n_name,
p_partkey,
p_mfgr,
s_address,
s_phone,
s_comment
from
part,
supplier,
partsupp,
nation,
region
where
p_partkey = ps_partkey
and s_suppkey = ps_suppkey
and p_size = 15
and p_type like '%BRASS'
and s_nationkey = n_nationkey
and n_regionkey = r_regionkey
and r_name = 'EUROPE'
and ps_supplycost = (

select

min(ps_supplycost)
from

partsupp,

supplier,

nation,

region
where

p_partkey = ps_partkey

and s_suppkey = ps_suppkey
and s_nationkey = n_nationkey
and n_regionkey = r_regionkey
and r_name = 'EUROPE'

order by
s_acctbal desc,
n_name,
s_name,
p_partkey

LIMIT 100

|S_ACCTBAL|S_NAME|N_NAME|P_PARTKEY|P_MFGR|S_ADDRE$S PHONE|S_COMMENT|

|9938.53|Supplier#000005359  |UNITED KINGDOM |185358.00|Manufacturer#4 |QKUHY
429-790-6131|uriously regular requests hag|

|9937.84|Supplier#000005969 |ROMANIA
|JANDENSOSmk,miq23Xfb5RWt6dvUcvt6Qal29-520-692-3537| efully express instructions. regular requests again
|9936.22|Supplier#000005250 JUNITED KINGDOM |249.00|Manufacturer#4 |B3rqpOxb
228-2957|etect about the furiously final accounts. slyly ironic pinto beans sleep inside the furiously

h,vZGiwu2FWEJoLDx04|33-

1108438.00|Manufacturer#1
st the slyly fin|

SEim4Mpy2RH J|33-320-
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19923.77|Supplier#000002324 |GERMANY
1839|ackages boost blithely. blithely regular depos
19871.22|Supplier#000006373 |GERMANY

8637|etect blithely bold asymptotes. fluffily ironi

---------- rows deleted -------------
|7912.91|Supplier#000004211 |GERMANY
[2WQRVoVHrM3,v03IKzfTd,1PYSFXQFFOG|17-266-947-7315|
|7894.56|Supplier#000007981 |GERMANY

3760|ic platelets affix after the furiously|
|7887.08|Supplier#000009792 |GERMANY
V2U(qT5H10tz|17-988-938-4296|ckly around the careful
|7871.50|Supplier#000007206 |RUSSIA
432-452-7731l|ironic requests. furiously final theod
|7852.45|Supplier#000005864 |RUSSIA

3821|usly unusual pinto beans. brave ideas sleep ca
|7850.66|Supplier#000001518 |UNITED KINGDOM
3892|ifts haggle fluffily pending pail
|7843.52|Supplier#000006683 |FRANCE
|220JGkiv01Y000CFwWUGHvilbhzCdy|16-464-517-8943| exp

resultset consists of 100 rows in 8 columns

B

*TPC-H Query 30 *
bk
-- Minor modification - result set limit ( 2.1.2.9.
select
|_orderkey,

sum(l_extendedprice * (1 - |_discount)) as revenue

o_orderdate,
o_shippriority
from
customer,
orders,
lineitem
where
c_mktsegment = 'BUILDING'
and c_custkey = o_custkey
and |_orderkey = o_orderkey
and o_orderdate < date '1995-03-15'
and |_shipdate > date '1995-03-15'
group by
|_orderkey,
o_orderdate,
o_shippriority
order by
revenue desc,
o_orderdate
LIMIT 10

|L_ORDERKEY|REVENUE|O_ORDERDATE|O_SHIPPRIORITY|

|2456423.00|406181.01]1995-03-05/0.00|
|3459808.00|405838.70|1995-03-04/0.00]
|492164.00390324.06|1995-02-19]0.00|

|1188320.00|384537.94]1995-03-09]0.00]|
|2435712.00|378673.06|1995-02-26/0.00|
|4878020.00|378376.80|1995-03-12/0.00]
|5521732.00|375153.92|1995-03-13]0.00|
|2628192.00|373133.31]1995-02-22]0.00]
|993600.00]371407.46|1995-03-05|0.00|

|2300070.00|367371.15|1995-03-13/0.00|

resultset consists of 10 rows in 4 columns

r—
* TPC-H Query 4 0 *
[
-- Minor modification - date arithmetic for month a
select

o_orderpriority,

count(*) as order_count

|29821.00|Manufacturer#4 ly30D9U

its c|
|43868.00|Manufacturer#5 |38fcXW
c platelets wake furiously; blit|
ay furiously regular platelets. cou|
|85472.00|Manufacturer#4 INSJ96v

|1164759.00|Manufacturer#3 |Y28IT

ly fluffy theodolites. slyly ironic pack|
|1104695.00|Manufacturer#1 13w fN

olites cajole. final, express packages sleep. quick

|18363.00|Manufacturer#4 |WCNfBPZ
refully quickly ironi|
|186501.00|Manufacturer#1 |ONda3Y

ress, final pinto beans x-ray slyly asymptotes. unu

3)

nd years (2.2.3.3c) )

3)

from
orders
where
o_orderdate >= date '1993-07-01'
and o_orderdate < add_months( date '1993-07-01",
and exists (
select *
from lineitem
where |_orderkey = o_orderkey
and |_commitdate < |_receiptdate
group by
o_orderpriority
order by

o_orderpriority;

|O_ORDERPRIORITY|JORDER_COUNT)|

|1-URGENT
[2-HIGH 110476.00|
[3-MEDIUM  |10410.00|
|4-NOT SPECIFIED|10556.00|
|5-LOW 110487.00|

[10594.00|

resultset consists of 5 rows in 2 columns

yWSTOK|17-779-299-

STqM|17-813-485-

|1184210.00|Manufacturer#4

MROAbeXP|17-963-404-

VeYriT3kIGdV2K8fSZ

CnrvVmvJjE95sgWZzvW/|32-

ly reg|
eSXxh3h,c|32-454-883-

JiIHKJOC|33-730-383:

|111680.00|Manufacturer#4
sual, unusual|
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B

*TPC-H Query 50 *

s

-- Minor modification - date arithmetic for month a

select

n_name,

sum(l_extendedprice * (1 - |_discount)) as revenue
from

customer,

orders,

lineitem,

supplier,

nation,

region
where

c_custkey = o_custkey

and |_orderkey = o_orderkey

and |_suppkey = s_suppkey

and c_nationkey = s_nationkey

and s_nationkey = n_nationkey

and n_regionkey = r_regionkey

and r_name ='ASIA'

and o_orderdate >= date '1994-01-01'

and o_orderdate < add_months( date '1994-01-01',
group by

n_name
order by

revenue desc;

[INDONESIA 55502041.17|
[VIETNAM 55295087.00]
[CHINA |53724494.26)
[INDIA |52035512.00]
|JAPAN |45410175.70|

resultset consists of 5 rows in 2 columns

B

*TPC-H Query 6 0 *

Sk kR ok kA ok

-- Minor modification - date arithmetic for month a

select
sum(l_extendedprice * |_discount) as revenue

from
lineitem

where
|_shipdate >= date '1994-01-01"
and |_shipdate < add_months( date '1994-01-01', 1
and |_discount between .06 - 0.01 and .06 + 0.01
and |_quantity < 24;

|REVENUE]|
|123141078.23|
resultset consists of 1 rows in 1 columns

Fkkk kR dok kA ok

* TPC-H Query 7 0 *

Fkkkk kR dok kA ok

nd years (2.2.3.3¢))

12)

nd years (2.2.3.3¢))

2)

select
supp_nation,
cust_nation,
|_year,
sum(volume) as revenue
from
(
select
nl.n_name as supp_nation,
n2.n_name as cust_nation,
extract(year from |_shipdate) as |_year,
|_extendedprice * (1 - |_discount) as volume
from
supplier,
lineitem,
orders,
customer,
nation nl,
nation n2
where
s_suppkey = |_suppkey
and o_orderkey = |_orderkey
and c_custkey = o_custkey
and s_nationkey = nl.n_nationkey
and c_nationkey = n2.n_nationkey
and (
(nl.n_name = 'FRANCE' and n2.n_name = 'GERMANY" )
or (n1.n_name = 'GERMANY' and n2.n_name = 'FRAN CE)
)
and |_shipdate between date '1995-01-01' and dat e '1996-12-31"
) as shipping
group by
supp_nation,
cust_nation,
|_year
order by
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supp_nation,
cust_nation,
|_year;

|[SUPP_NATION|CUST_NATION|L_YEAR|REVENUE|

|FRANCE |GERMANY |1995.00|54639732.73|
[FRANCE |GERMANY |1996.00|54633083.31]
|GERMANY [FRANCE |1995.00|52531746.67|
|GERMANY [FRANCE |1996.00|52520549.02)

resultset consists of 4 rows in 4 columns

[
*TPC-H Query 80 *
-
select
o_year,
sum(case
when nation = '‘BRAZIL' then volume
else 0
end) / sum(volume) as mkt_share

(

from

select
extract(year from o_orderdate) as o_year,
|_extendedprice * (1 - |_discount) as volume,
n2.n_name as nation
from
part,
supplier,
lineitem,
orders,
customer,
nation ni,
nation n2,
region
where
p_partkey = |_partkey
and s_suppkey = |_suppkey
and |_orderkey = o_orderkey
and o_custkey = c_custkey
and c_nationkey = n1.n_nationkey
and nl.n_regionkey = r_regionkey
and r_name = 'AMERICA'
and s_nationkey = n2.n_nationkey
and o_orderdate between date '1995-01-01' and da te '1996-12-31'
and p_type = 'ECONOMY ANODIZED STEEL'
) as all_nations
group by
o_year
order by
o_year;

|O_YEAR|MKT_SHARE]|

11995.00[0.03)|
|1996.00[0.04|

resultset consists of 2 rows in 2 columns

Fkkkk kR dok kA dok

*TPC-H Query 90 *

s

select
nation,
o_year,
sum(amount) as sum_profit
from
(
select
n_name as nation,
extract(year from o_orderdate) as o_yeatr,
|_extendedprice * (1 - |_discount) - ps_supplyco st * |_quantity as amount
from
part,
supplier,
lineitem,
partsupp,
orders,
nation
where
s_suppkey = |_suppkey
and ps_suppkey = |_suppkey
and ps_partkey = |_partkey
and p_partkey = |_partkey
and o_orderkey = |_orderkey
and s_nationkey = n_nationkey
and p_name like '%green%'
) as profit
group by
nation,
o_year
order by
nation,
0_year desc;

[NATION|O_YEAR|SUM_PROFIT|
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|ALGERIA |1998.00|31342867.23|

|ALGERIA |1997.00|57138193.02|
|ALGERIA |1996.00|56140140.13|
|ALGERIA [1995.00|53051469.65|
|ALGERIA |1994.00|53867582.13|
|ALGERIA |1993.00|54942718.13|
---------- rows deleted --------------

|UNITED STATES |11992.00]|48671944.50|
[VIETNAM 11998.00|30442736.06|
[VIETNAM |1997.00|50309179.79|
[VIETNAM 11996.00|50488161.41|
[VIETNAM |11995.00|49658284.61|
[VIETNAM |1994.00|50596057.26|
[VIETNAM 11993.00|50953919.15|
[VIETNAM 11992.00|49613838.32|

resultset consists of 175 rows in 3 columns

Fkkk kAR kR AR IR AR

*TPC-H Query 100 *
-
-- Minor modification - date arithmetic for month a
-- Minor modification - result set limit ( 2.1.2.9.
select
c_custkey,
c_name,
sum(l_extendedprice * (1 - |_discount)) as revenue
c_acctbal,
n_name,
c_address,
c_phone,
c_comment
from
customer,
orders,
lineitem,
nation
where
c_custkey = o_custkey
and |_orderkey = o_orderkey
and o_orderdate >= date '1993-10-01"
and o_orderdate < add_months( date '1993-10-01',
and |_returnflag = 'R’
and c_nationkey = n_nationkey
group by
c_custkey,
c_name,
c_acctbal,
c_phone,
n_name,
c_address,
c_comment
order by
revenue desc
LIMIT 20

nd years (2.2.3.3¢))
3)

3)

|C_CUSTKEY|C_NAME|REVENUE|C_ACCTBAL|N_NAME|C_ADDRSIE_PHONE|C_COMMENT|

|57040.00|Customer#000057040|734235.25|632.87|JAPAN
requests sleep alongside of the regular inst|
|143347.00|Customer#000143347|721002.69|2557.47|[EGY
requests. final deposits use bold, bold pinto beans
|60838.00|Customer#000060838|679127.31|2454.77|BRAZ
to boost against the slyly regular account|
|101998.00|Customer#000101998|637029.57|3790.89|UNI
slyly after the bold excuses. ironic platelets are
|125341.00|Customer#000125341|633508.09|4983.51|GER
even depths. blithely even excuses sleep furiously.
|25501.00|Customer#000025501|620269.78|7725.04|ETHI
6793|he pending instructions wake carefully at the
|115831.00|Customer#000115831|596423.87|5098.10|FRA
386-3788|l somas sleep. furiously final deposits wa
|84223.00|Customer#000084223|594998.02|528.65|UNITE
slyly final deposits haggle regular, pending depend
|54289.00|Customer#000054289|585603.39|5583.02|IRAN
foxes are quickly finally ironic p|
|39922.00|Customer#000039922|584878.11|7321.11|GERM
final requests. furiously final foxes cajole blithe
|6226.00|Customer#000006226|576783.76|2230.09|UNITE
3391|ending platelets along the express deposits ca
|922.00|Customer#000000922|576767.53|3869.25|GERMAN
9648|luffily fluffy deposits. packages c|
|147946.00|Customer#000147946|576455.13|2030.13|ALG
ironic deposits haggle blithely ironic requests. qu
|115640.00|Customer#000115640|569341.19|6436.10|ARG
along the patterns; pinto be|
|73606.00|Customer#000073606|568656.86|1785.67|JAPA
regular ideas. slowly|
|110246.00|Customer#000110246|566842.98|7763.35|VIE
serve blithely above the fl|
|142549.00|Customer#000142549|563537.24|5085.99|IND
2398|sleep pending courts. ironic deposits against
|146149.00|Customer#000146149|557254.99|1791.55|ROM
accounts. quickly final accounts across the |
|52528.00|Customer#000052528|556397.35|551.79|ARGEN
blithely pending asymptotes breach slyly regular re
|23431.00|Customer#000023431|554269.54|3381.86|ROMA
instructions: furiously stealthy n|

|Eioyzjf4pp|22-895-641-3466|sit s. slyly regular
PT |1aReFYv,Kw4|14-742-935-3718|

. ironic, idle re|

L |64EaJ5VMAHWJIIBOXJKIPNC2RJIIWE]|

ggle carefully enticing
12-913-494-9813| need

TED KINGDOM |01c9CILNNtfOQYmZ;|33-593-865
furiously carefully bold theodolites|

MANY |S290DD6bceUsQSUUEIzZNkNaK|17-
foxes use except the dependencies. ca|

OPIA | W556MXuoiaYCCZamJI,RnOB4ACU
pinto beans. regular, final instructions along the

-6378|ress foxes wake
582-695-5962|arefully

GdkQ8DZ|15-874-808-
slyly fina|

NCE |[rFeBbEEyk dl ne7zV5fDrmiqloK 09wV 7pxqCglc|16-715-
ke blithely regular pinto b|
D KINGDOM |INAVZCs6BaWap rrM27N 2gBnzc5WBa uxbA|33-442-824-8191|

encies. pending escapades wake |

|[vXCxoCsUOBad5JQ! ,00bkZ|20-83 4-292-4707|ely special

ANY |Zgy4s5012GKN4pLDPBUSM342gIw6R |17-147-757-8036]y
ly special platelets. f|

D KINGDOM |8gPu8,NPGkfyQQOhclYUGPIBWC,ybP 50,|33-657-701-
jole carefully final |

Y |Az9RFaut7NkPnc5zSD2PwHgVwr4jRzq |117-945-916-
ERIA |iIANyZHjghyy7AjahOpTrYyhJ|10- 886-956-3143|ithely
ickly regu|

ENTINA |Vtgfia9ql 7EpHgecU1X|11-411- 543-4901|ost slyly
N |xuR0Tro5yChDfOCrjkd20l|22-437 -653-6966|he furiously
TNAM |7KzflgX MDOq7sOkl|31-943-426 -9837|egular deposits
ONESIA |ChgEoK430ysjdHbtKCp6dKagjNyvv i9]19-955-562-

the carefully unusual platelets cajole carefully ex press accounts.|

ANIA |s87fvzFQpU|29-744-164-6487| of the slyly silent
TINA INFztyTOR10UQJ|11-208-192-3205| deposits hinder.
|

NIA |HgiVOphghala9aydNollb|29-915- 458-2654|nusual, even
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resultset consists of 20 rows in 8 columns

Fkkk kAR AR AR IR AR

*TPC-H Query 110 *

Fkkk kAR kR AR IR AR

-- Minor modification - Renamed keyword value to va lue_(2.2.3.3k))
select
ps_partkey,
sum(ps_supplycost * ps_availqty) as value_
from
partsupp,
supplier,
nation
where
ps_suppkey = s_suppkey
and s_nationkey = n_nationkey
and n_name = 'GERMANY"
group by
ps_partkey having
sum(ps_supplycost * ps_availgty) > (
select
sum(ps_supplycost * ps_availqgty) * 0.0001000000
from
partsupp,
supplier,
nation
where
ps_suppkey = s_suppkey
and s_nationkey = n_nationkey
and n_name = 'GERMANY"
)
order by

value_ desc;

|PS_PARTKEY|VALUE_|

|129760.00|17538456.86|
|166726.00|16503353.92|
|191287.00|16474801.97|
|161758.00]16101755.54|
|34452.00|15983844.72|
|139035.00|15907078.34|
|9403.00|15451755.62|
|154358.00|15212937.88|
------- rows deleted -------
|122819.00|7888881.02|
|154731.00|7888301.33|
|101674.00|7879324.60|
|51968.00|7879102.21|
|72073.00|7877736.11|
|5182.00|7874521.73|

resultset consists of 1048 rows in 2 columns

Rk kAR AR AR IR AR

*TPC-H Query 120 *

kR ok kA ok

-- Minor modification - date arithmetic for month a nd years (2.2.3.3¢))
select

|_shipmode,

sum(case

from

where

group by

order by

when o_orderpriority = '1-URGENT'
or o_orderpriority = '2-HIGH'
then 1
else 0
end) as high_line_count,
sum(case
when o_orderpriority <> '1-URGENT'
and o_orderpriority <> '2-HIGH'
then 1
else 0
end) as low_line_count

orders,
lineitem

o_orderkey = |_orderkey

and |_shipmode in (‘'MAIL', 'SHIP")

and |_commitdate < |_receiptdate

and |_shipdate < |_commitdate

and |_receiptdate >= date '1994-01-01'

and |_receiptdate < add_months( date '1994-01-01' ,12)

|_shipmode

|_shipmode;

|L_SHIPMODE|HIGH_LINE_COUNT|LOW_LINE_COUNT|

[MAIL
|SHIP

|6202.00]9324.00|
|6200.00]9262.00|

resultset consists of 2 rows in 3 columns

Fkkk kR Rk kAR IR AR

*TPC-H Query 130 *

Fkkk kAR kR AR IR AR
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-- Minor modification - Outer join syntax ( 2.2.3.3 q))
-- Minor modification - Naming of the columns of th e sub select - different syntax for select-list AS clause (2.2.3.3h))
select
c_count,
count(*) as custdist
from
(
select c_custkey,
count(o_orderkey) c_count
from customer, orders
where c_custkey = o_custkey(+)
and o_comment(+) not like '%special%requests%’
group by
c_custkey
) as c_orders
group by
c_count
order by

custdist desc,
c_count desc;

|C_COUNT|CUSTDIST|

|0.00|50005.00]
9.00/6641.00|
10.00|6532.00]
[11.00]6014.00]
8.00]5937.00|
12.00|5639.00]
13.00]5024.00]
19.00]4793.00]
7.00]4687.00|
[17.00}4587.00]
18.00]4529.00]
[20.00]4516.00]
15.00]4505.00]
|14.00]4446.00|
|16.00]4273.00]
[21.00]4190.00]
[22.00[3623.00]
6.00[3265.00|
[23.00[3225.00]
[24.00[2742.00]
|25.00|2086.00]
5.00]1948.00|
[26.00]1612.00]
[27.00]1179.00]
|4.001007.00|
[28.00/893.00|
[29.00/593.00|
3.00/415.00|
[30.00[376.00|
31.00]226.00|
[32.00]148.00|
[2.00]134.00|
33.00/75.00|
34.00/50.00|
35.00[37.00|
1.00/17.00|
36.00/14.00|
38.00/5.00|
137.00/5.00|
|40.00}4.00|
|41.00]2.00|
[39.00/1.00|

resultset consists of 42 rows in 2 columns

ok k kAR kR AR IR AR

*TPC-H Query 140 *
- —
-- Minor modification - date arithmetic for month a nd years (2.2.3.3¢))
select
100.00 * sum(case
when p_type like 'PROMO%'
then |_extendedprice * (1 - |_discount)

else 0
end) / sum(l_extendedprice * (1 - |_discount)) as promo_revenue
from
lineitem,
part
where

|_partkey = p_partkey
and |_shipdate >= date '1995-09-01'
and |_shipdate < add_months( date '1995-09-01', 1) H

|[PROMO_REVENUE]|

|16.38]

resultset consists of 1 rows in 1 columns

Fkkk kAR kR AR IR AR

*TPC-H Query 150 *

Fkkkk kR ok kA ok

-- Minor modification - date arithmetic for month a nd years (2.2.3.3¢))
create view revenue0 (supplier_no, total_revenue) a s
select
|_suppkey,
TPC-H FULL DISCLOSURE RERT D-75
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sum(l_extendedprice * (1 - |_discount))

from
lineitem
where
|_shipdate >= date '1996-01-01'
and |_shipdate < add_months(date '1996-01-01', 3 )
group by
|_suppkey;
select
s_suppkey,
s_name,
s_address,
s_phone,
total_revenue
from
supplier,
revenue0
where
s_suppkey = supplier_no
and total_revenue = (
select max(total_revenue)
from revenue0
order by

s_suppkey;

|S_SUPPKEY|S_NAME|S_ADDRESS|S_PHONE|TOTAL_REVENUE|

|8449.00|Supplier#000008449  |Wp34zim9qYFbVctd W|20-469-856-8873|1772627.21|
resultset consists of 1 rows in 5 columns

drop view revenue0;

Fkkk kAR AR AR IR AR

*TPC-H Query 16 0 *

Sk koA ok

select
p_brand,
p_type,
p_size,
count(distinct ps_suppkey) as supplier_cnt
from
partsupp,
part
where
p_partkey = ps_partkey
and p_brand <> 'Brand#45'
and p_type not like 'MEDIUM POLISHED%'
and p_size in (49, 14, 23, 45, 19, 3, 36, 9)
and ps_suppkey not in (
select s_suppkey
from supplier
where s_comment like '%Customer%Complaints%'
group by
p_brand,
p_type,
p_size
order by
supplier_cnt desc,
p_brand,
p_type,
p_size;

|P_BRANDI|P_TYPE|P_SIZE|SUPPLIER_CNT|

|Brand#41 |MEDIUM BRUSHED TIN|3.00|28.00|
|Brand#54 |STANDARD BRUSHED COPPER|14.00|27.00|
|Brand#11 |[STANDARD BRUSHED TIN|23.00/24.00]|
|Brand#11 |[STANDARD BURNISHED BRASS|36.00|24.00|
|Brand#15 |[MEDIUM ANODIZED NICKEL|3.00|24.00]
|Brand#15 |[SMALL ANODIZED BRASS|45.00]|24.00]
|Brand#15 |SMALL BURNISHED NICKEL|19.00|24.00]|
----- rows deleted ------

|Brand#51 |[SMALL PLATED BRASS|23.00|3.00]|
|Brand#52 |MEDIUM BRUSHED BRASS|45.003.00|
|Brand#53 |[MEDIUM BRUSHED TIN|45.00|3.00]|
|Brand#54 |[ECONOMY POLISHED BRASS|9.00|3.00|
|Brand#55 |PROMO PLATED BRASS|19.00|3.00]|
|Brand#55 |[STANDARD PLATED TIN|49.00|3.00|

resultset consists of 18314 rows in 4 columns

Sk ko kA ok k

*TPC-H Query 170 *

Fkkk kR ARk R AR KRR AR

select

sum(l_extendedprice) / 7.0 as avg_yearly
from

lineitem,

part
where

p_partkey = |_partkey

and p_brand = 'Brand#23'

and p_container ='MED BOX'

and |_quantity < (
select 0.2 * avg(l_quantity)
from lineitem
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where |_partkey = p_partkey
)i

|AVG_YEARLY|

[348406.05]|

resultset consists of 1 rows in 1 columns

Fkkk kAR kR AR IR AR

*TPC-H Query 18 0 *
P
-- Minor modification - result set limit ( 2.1.2.9.
select
c_name,
c_custkey,
o_orderkey,
o_orderdate,
o_totalprice,
sum(l_quantity)
from
customer,
orders,
lineitem
where
o_orderkey in (
select |_orderkey
from lineitem

3)

group by |_orderkey having sum(l_quantity) > 300

and c_custkey = o_custkey
and o_orderkey = |_orderkey
group by
c_name,
c_custkey,
o_orderkey,
o_orderdate,
o_totalprice
order by
o_totalprice desc,
o_orderdate
LIMIT 100

|C_NAME|C_CUSTKEY|O_ORDERKEY|O_ORDERDATE|O_TOTALBE|SUM(LINEITEM.L_QUANTITY)|

|Customer#000128120|128120.00|4722021.00|1994-04-07
|Customer#000144617|144617.00|3043270.00|1997-02-12
|Customer#000013940|13940.00|2232932.00|1997-04-13|
|Customer#000066790|66790.00|2199712.00|1996-09-30|
|Customer#000046435|46435.00[4745607.001997-07-03|
|Customer#000015272|15272.00|3883783.00|1993-07-28|
|Customer#000146608|146608.00|3342468.00|1994-06-12
---------- rows deleted -------------

|Customer#000149842|149842.00|5156581.00|1994-05-30
|Customer#000010129|10129.00|5849444.00|1994-03-21|
|Customer#000069904|69904.00|1742403.00|1996-10-19|
|Customer#000017746|17746.00|6882.00|1997-04-09]408
|Customer#000013072|13072.00|1481925.00|1998-03-15|
|Customer#000082441|82441.00[857959.00|1994-02-07|3
|Customer#000088703|88703.00|2995076.00|1994-01-30|

resultset consists of 57 rows in 6 columns

Fkkk kAR kR AR IR AR

*TPC-H Query 190 *

Sk kR ok kA ok

select

sum(l_extendedprice* (1 - |_discount)) as revenue

from
lineitem,
part
where (
p_partkey = |_partkey
and p_brand = 'Brand#12'

|544089.09]323.00|
|530604.44]317.00|
522720.61|304.00]
515531.82|327.00]
508047.99|309.00]
500241.33|302.00]
|499794.58]303.00|

|411329.35/302.00|
409129.85/309.00|
408513.00[305.00)|
446.93(303.00]
399195.47|301.00|
82579.74|305.00]
363812.12|302.00)|

and p_container in ('SM CASE', 'SM BOX', 'SM PACK
and |_quantity >= 1 and |_quantity <=1 + 10

and p_size between 1 and 5

and |_shipmode in ('AIR’, '‘AIR REG')
and |_shipinstruct = 'DELIVER IN PERSON'

p_partkey = |_partkey
and p_brand = 'Brand#23'

and p_container in (MED BAG', 'MED BOX', 'MED PK
and |_quantity >= 10 and |_quantity <= 10 + 10

and p_size between 1 and 10

and |_shipmode in ('AIR’, '‘AIR REG')

and I_shipinstruct = 'DELIVER IN PERSON'

p_partkey = |_partkey
and p_brand = 'Brand#34'

and p_container in (‘LG CASE', 'LG BOX', 'LG PACK
and |_quantity >= 20 and |_quantity <= 20 + 10

and p_size between 1 and 15

and |_shipmode in (AIR", 'AIR REG')

', 'SM PKG")

G', 'MED PACK)

', 'LG PKG)
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and I_shipinstruct = 'DELIVER IN PERSON'

|REVENUE]

[3083843.06)

resultset consists of 1 rows in 1 columns

Fkkk kAR kR AR IR AR

* TPC-H Query 20 0 *

U

-- Minor modification - date arithmetic for month a
select

nd years (2.2.3.3¢))

s_name,
s_address
from
supplier,
nation
where
s_suppkey in (
select ps_suppkey
from partsupp
where ps_partkey in (
select p_partkey
from part
where p_name like ‘forest%*
)
and ps_availqgty > (
select 0.5 * sum(l_quantity)
from lineitem
where |_partkey = ps_partkey
and |_suppkey = ps_suppkey
and |_shipdate >= date '1994-01-01'
and |_shipdate < add_months( date '1994-01-01' ,12)
)
and s_nationkey = n_nationkey
and n_name = 'CANADA'
order by
s_name;
|S_NAME|S_ADDRESS]|
|Supplier#000000020 liybAE,RmTymrZVYaFZva2SH, il
|Supplier#000000091 |YV45D7TkfdQanOOZ7q9QxkyG UapUloOWU6q3|
|Supplier#000000197 |YC2Acon6kjY3zj3Fbxs2k4Vvd f7X0cd2F|
|Supplier#000000226 |83g0OdU2EYRAPQAQNEtn GRZE d|
|Supplier#000000285 |Br7elnntlyxrw6lmgpJ7YdhF DjuBf|
|Supplier#000000378 |FfbhyCxWvcPrO8ltp9|
|Supplier#000000402 |i9Sw4DoyMhzhKXCH9BY,AY Sg mD|
- rows deleted -- ---
|Supplier#000009862 |[rJzweWeN58|
|Supplier#000009868 |ROjGgx5gvtkmnUUoeyy7v|
|Supplier#000009869 |ucLgxzrpBTRMewGSM29tOrNT M30g1Tu3Xgg3mKag|
|Supplier#000009899 |7XdpAHrzrit,UQFZE|
|Supplier#000009974 |7wJ,J5DKcxSU4KplcQLpbcAv B5ASVKT]|
resultset consists of 204 rows in 2 columns
Prr——
*TPC-H Query 210 *
P
-- Minor modification - result set limit ( 2.1.2.9. 3)
select
s_name,
count(*) as numwait
from
supplier,
lineitem 11,
orders,
nation
where
s_suppkey = I1.I_suppkey
and o_orderkey = |1.]_orderkey
and o_orderstatus = 'F'
and I1.I_receiptdate > I1.|_commitdate
and exists (
select *
from lineitem 12
where 12.1_orderkey = I1.I_orderkey
and 12.|_suppkey <> I1.I_suppkey
and not exists (
select *
from lineitem 13
where 13._orderkey = I1.I_orderkey
and 13._suppkey <> I1.I_suppkey
and 13.I_receiptdate > 13.I_commitdate
and s_nationkey = n_nationkey
and n_name = 'SAUDI ARABIA'
group by
s_name
order by
numwait desc,
s_name

LIMIT 100

CPI Phoenix IQ-201 using EXASolution 2.0
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|S_NAME[NUMWAIT]|

|Supplier#000002829
|Supplier#000005808
|Supplier#000000262
|Supplier#000000496
|Supplier#000002160
|Supplier#000002301
|Supplier#000002540

e rows deleted ----

|Supplier#000001337
|Supplier#000001916
|Supplier#000001925
|Supplier#000002039
|Supplier#000002357
|Supplier#000002483

20.00]
|18.00]
[17.00]
[17.00]
[17.00]
[17.00]
[17.00]

[12.00]
[12.00]
[12.00]
[12.00]
[12.00]
[12.00]

resultset consists of 100 rows in 2 columns

Sk kR kA ok ok

*TPC-H Query 220 *

Fkkk kAR kR AR IR AR AR

-- Minor modification - use of substring instead of

select
cntrycode,

count(*) as numcust,

sum(c_acctbal) as totacctbal

from

(

Select

from
where

) as custsale

group by cntrycode
order by cntrycode;

substr (2.2.3.3p))

substring(c_phone from 1 for 2) as cntryco

c_acctbal
customer

substring(c_phone from 1 for 2) in
(13, '31','23','29, '30', '18', '17")

and c_acctbal > (
select
from
where

and not exists (
select
from
where

|CNTRYCODE|NUMCUST|TOTACCTBAL]|

|13/888.00|6737713.99]
|17/861.00|6460573.72|
|18]964.00|7236687.40]
|23]892.00|6701457.95]
|29]948.00|7158866.63]
[30/909.00|6808436.13]
[31/922.00|6806670.18]

resultset consists of 7 rows in 3 columns

avg(c_acctbal)

*

customer
c_acctbal > 0.00

and substring(c_phone from 1 for 2) in
(13, '31','23','29, '30', '18', '17")

orders
o_custkey = c_custkey

de,

CPI Phoenix IQ-201 using EXASolution 2.0
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Appendix E: Seed and Input Parameters

. —————

# Stream 0 Seed 331130715

. —————

14 1995-01-01

2 30 BRASS AMERICA

9 tomato

20 cyan 1994-01-01 VIETNAM

6 1995-01-01 0.02 25

17 Brand#53 WRAP PACK

18 314

8 KENYA AFRICA PROMO POLISHED TIN

21 GERMANY

13 unusual  requests

3 AUTOMOBILE 1995-03-08

22 14 26 21 10 31
22 27

16 Brand#35 LARGE PLATED 16 8
29 32 41 24 4
12

4 1994-04-01

11 MOZAMBIQUE 0.0000003333

15 1996-01-01

1 111

10 1993-04-01

19 Brand#52 Brand#25 Brand#43 9 10
25

5 MIDDLE EAST 1995-01-01

7 BRAZIL KENYA

12 AR MAIL 1995-01-01

. —————

# Stream 1 Seed 331130716

- ———

21 UNITED STATES

3 FURNITURE 1995-03-25

18 315

5 AFRICA 1995-01-01

11 EGYPT 0.0000003333

7 ROMANIA FRANCE

6 1995-01-01 0.08 24

20 orchid 1997-01-01 IRAQ

17 Brand#55 WRAP CAN

12 REG AIR  MAIL 1995-01-01

16 Brand#15 PROMO POLISHED 49 33
25 22 35 16 8
19

15 1994-01-01

13 unusual  requests

10 1994-02-01

2 18 NICKEL EUROPE

8 FRANCE EUROPE PROMO BURNISHED TIN

14 1995-01-01

19 Brand#54 Brand#53 Brand#42 5 11
22

9 smoke

22 21 31 17 16 15
20 32

1 119

4 1996-11-01

- ———

# Stream 2 Seed 331130717

6 1995-01-01 0.05 25

17 Brand#52 SM BOX

14 1995-01-01

16 Brand#45 MEDIUM ANODIZED 2 3
20 33 13 9 35
11

19 Brand#11 Brand#41 Brand#41 10 12
29

10 1994-11-01

9 salmon

2 6 TIN AMERICA

15 1997-01-01

8 UNITED KINGDOM EUROPE ECONOMY BRUSHED

NICKEL

5 AMERICA  1995-01-01

22 11 23 27 33 15
22 17

12 SHIP FOB 1995-01-01

7 IRAQ UNITED KINGDOM

13 unusual  accounts

18 313

1 66

4 1994-08-01

20 bisque 1996-01-01 ARGENTINA

3 AUTOMOBILE 1995-03-10

11 PERU 0.0000003333

21 MOZAMBIQUE

. —————

# Stream 3 Seed 331130718

. —————

8 KENYA AFRICA ECONOMY PLATED NICKEL

5 ASIA 1995-01-01

4 1997-03-01

6 1995-01-01 0.02 25

17 Brand#54 SM PACK

7 CANADA KENYA

1 74

18 314

22 26 23 25 19 17
24 28

14 1996-01-01

9 purple

10 1993-08-01

15 1994-01-01

11 ETHIOPIA 0.0000003333

20 lemon 1994-01-01 MOROCCO

2 44 COPPER MIDDLE EAST

21 INDIA

19 Brand#13 Brand#24 Brand#31 5 13
25

13 express  accounts

16 Brand#35 ECONOMY BURNISHED 10
18 32 27 30 13 4

12 MAIL FOB 1995-01-01

3 FURNITURE 1995-03-27

. —————

# Stream 4 Seed 331130719

- ———

5 MIDDLE EAST 1995-01-01

21 ALGERIA

14 1996-01-01

19 Brand#15 Brand#12 Brand#35 10 14
21

15 1997-01-01

17 Brand#51 SM CAN

12 TRUCK FOB 1996-01-01

6 1995-01-01 0.08 24

4 1994-12-01

9 peach

8 FRANCE EUROPE ECONOMY ANODIZED NICKEL

16 Brand#15 STANDARD POLISHED 9 3
45 19 26 24 44 1

11 CHINA 0.0000003333

2 31 BRASS AMERICA

10 1994-05-01

18 312

1 82

13 express  accounts

7 SAUDI ARABIA FRANCE

22 26 25 14 18 19
34 10

3 MACHINERY 1995-03-12

20 spring 1993-01-01 ETHIOPIA

- ———

# Stream 5 Seed 331130720

21 CHINA

15 1995-01-01

4 1997-07-01

6 1996-01-01 0.05 25

7 IRAQ UNITED KINGDOM

16 Brand#45 MEDIUM BRUSHED 11 1
18 41 5 35 26 3

19 Brand#22 Brand#45 Brand#34 6 15
28

18 313

14 1996-01-01

22 17 31 12 22 13
10

11 FRANCE 0.0000003333

13 express  accounts

3 FURNITURE 1995-03-29

1 90

2 19 NICKEL MIDDLE EAST

5 AFRICA 1996-01-01

8 UNITED KINGDOM EUROPE LARGE POLISHED NICKEL

20 forest 1996-01-01 SAUDI ARABIA

12 RAIL FOB 1996-01-01

17 Brand#53 LG BOX

10 1993-02-01

9 navy
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- ———

10 1993-12-01

3 MACHINERY 1995-03-14

15 1997-01-01

13 express deposits

6 1996-01-01 0.03 25

8 MOROCCO  AFRICA LARGE BURNISHED NICKEL

9 metallic

7 CANADA  MOROCCO

4 1995-04-01

11 ROMANIA  0.0000003333

22 15 18 14 22 24
21 34

18 315

12 AIR SHIP 1996-01-01

1 98

5 AMERICA  1996-01-01

16 Brand#35 PROMO BURNISHED 20 14
21 3 11 5 37

2 7 TIN ASIA

14 1996-01-01

19 Brand#24 Brand#33 Brand#23 1 16
25

20 puff 1995-01-01 IRAN

17 Brand#55 LG PACK

21 IRAN

- ————

# Stream 7 Seed 331130722

. —————

18 313

8 GERMANY EUROPE MEDIUM BRUSHED BRASS

20 chartreuse 1993-01-01 UNITED

STATES

21 BRAZIL

2 45 COPPER MIDDLE EAST

4 1997-10-01

22 14 22 15 24 11
19 10

17 Brand#52 LG CAN

1 106

11 GERMANY  0.0000003333

9 light

19 Brand#21 Brand#15 Brand#22 6 17
21

3 BUILDING 1995-03-31

13 express  deposits

5 ASIA 1996-01-01

7 SAUDI ARABIA GERMANY

10 1994-09-01

16 Brand#15 SMALL PLATED 10 8
26 50 14 9 29
23

6 1996-01-01 0.08 24

14 1997-01-01

15 1995-01-01

12 REG AIR  SHIP 1997-01-01

Brand#33 Brand#43 Brand#22 1 18

28

1 114

15 1997-01-01

17 Brand#54 MED BOX

5 EUROPE 1996-01-01

8 UNITED STATES AMERICA MEDIUM PLATED BRASS

9 ivory

12 FOB SHIP 1997-01-01

14 1997-01-01

7 JAPAN UNITED STATES

4 1995-07-01

3 HOUSEHOLD 1995-03-16

20 midnight 1996-01-01 KENYA

16 Brand#45 LARGE BRUSHED 22 29
23 2 16 12 34
39

6 1996-01-01 0.06 25

22 24 15 20 11 27
14 30

10 1993-06-01

13 express  deposits

2 33 STEEL ASIA

21 ROMANIA

18 314

11 SAUDI ARABIA 0.0000003333

13
21
10
14

16

20

g N R
[

# -

15
14
18
17
10
20
16

MOZAMBIQUE AFRICA MEDIUM ANODIZED BRASS
express  deposits

20 NICKEL AFRICA

white 1995-01-01 EGYPT

Brand#51 MED PACK
BUILDING 1995-03-02

1997-01-01 0.03 25

IRAQ

312

INDIA 0.0000003333

Brand#35 Brand#31 Brand#11 7 19
24

1994-03-01

1995-01-01

1993-04-01

24 23 13 25 31
17 20

61

EGYPT MOZAMBIQUE

MAIL SHIP 1997-01-01

goldenrod

1997-01-01

MIDDLE EAST 1997-01-01

Brand#35 STANDARD ANODIZED 29 50
27 39 7 9 31
43

1997-01-01 0.08 24
1993-01-01

313

Brand#53 MED CAN

TRUCK REG AIR  1997-01-01

69

VIETNAM  INDIA

8 TIN ASIA

27 20 14 18 12
11 23

special  deposits

CANADA

1994-12-01

1997-01-01

firebrick

HOUSEHOLD 1995-03-18

Brand#15 MEDIUM PLATED 12 20
18 38 1 3 19
hot 1993-01-01 CHINA
Brand#32 Brand#14 Brand#15 2 20
20

VIETNAM  0.0000003333

1995-11-01

INDIA ASIA SMALL POLISHED BRASS

AFRICA 1997-01-01

1995-01-01

1993-01-01

315

Brand#54 JUMBO BOX

1993-10-01

sandy 1997-01-01 INDIA
Brand#55 ECONOMY POLISHED 32 41
10 18 50 39 34
INDONESIA 0.0000003333

77

ALGERIA  AFRICA SMALL BURNISHED BRASS
1993-08-01

18 16 29 26 33
19 27

AMERICA  1997-01-01

RAIL REG AIR  1993-01-01
AUTOMOBILE 1995-03-04

cyan

VIETNAM

46 COPPER AFRICA

special packages

1997-01-01 0.06 24

Brand#45 Brand#52 Brand#54 7 10
28

JORDAN  ALGERIA
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Appendix F: Benchmark programs and Scripts

#
# tpc_h_run_full.sh (Main-Script)
#

#l/bin/bash
# param <nodes> <exadir> <scalefactor> <streams> <i
queries> <logdir>
echo $*
if[$#-ne7]
then
echo "Usage: $0 <nodes> <exadir> <scalefactor>
functions while queries> <logdir>"
echo "<refresh functions while queries> may be yes or no"
exit 1

nstances per node> <refresh functions while

<streams> <instances per node> <refresh

fi

export NODELIST="$1"

export NODES=""echo $NODELIST | tr*,"\n' | wc -I
SPACE_SEP_NODES=""echo -n "$NODES" | tr ', ' ™"

export ROOTHOST="echo $NODELIST | sed 's/\([*,]*), KA
export EXADIR="$2"

export EXABINDIR="$EXADIR/bin"

export LOADERBINDIR="$EXABINDIR"

export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:$EXADIR/lib

SF="$3"
STREAMS="$4"
INST_PN="$5"

RF_WHILE_Q="$6"

LOGDIR="$7/"date +'%y%m%d%H%M%S""
LOGFILE="$LOGDIR/test.log"
ROOTPORT=26822

export TPC_BASEDIR=$HOME/TPCH

export TPC_SCRIPTSDIR=$TPC_BASEDIR/scripts

export TPC_SINGLENODE_CSVDIR="/d02_data/csv/single"
export TPC_SQLDIR=$TPC_BASEDIR/sq|

export DSS_CONFIG=$TPC_BASEDIR/tpch_20070105

### Startup of database

mkdir -p $LOGDIR

mkdir -p $LOGDIR/runl

mkdir -p $LOGDIR/run2

echo "TPC Benchmark H started" >$LOGFILE
echo "-mmmmmmmeommeeeeee " >>$LOGFILE

echo "SCRIPT : $0" >> $LOGFILE

echo "ROOTHOST: $ROOTHOST" >>$LOGFILE
echo "NODES : $NODELIST" >> $LOGFILE
echo "SCALE : $SF" >>$LOGFILE

echo "STREAMS : $STREAMS" >> $LOGFILE
echo "INSTPN : $INST_PN" >>$LOGFILE

echo "LOGDIR : $LOGDIR" >>$LOGFILE

echo "SCRIPTS : $TPC_SCRIPTSDIR" >>$LOGFILE
echo "-mmmmmmmeommemeeee " >>$LOGFILE

echo >> $LOGFILE
echo “"Start of Test at; ‘date +%m/%d/%Y %k:%M:%S.%
>>$LOGFILE

N | sed 'sA(\..\)....Alg™

export EXAPLUS=$EXABINDIR/Console/exaplus

#i#H# Phase | (Load-Test)

### Initialization of database and user

$EXAPLUS -u sys -P exasol -h $SROOTHOST -p $ROOTPORT -f $TPC_SQLDIR/create_user.sq|
#### Initialization of database-schema

TIMESFILE=$LOGDIR/run1/alltimes.log

LOAD_START=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/ (.. AL

echo -n "Load Test; $LOAD_START " > $TIMESFILE

echo "Start of Load test at ; SLOAD_START" >> $LOGF ILE

$EXAPLUS -p $ROOTPORT -h $ROOTHOST -u tpcuser -P tp cuser -f $TPC_SQLDIR/create_schema.sql
>>$L OGDIR/create_schema.log 2>&1

### Load

$TPC_SCRIPTSDIR/load_init_parallel.sh $ROOTHOST $RO OTPORT tpcuser tpcuser tpc $SF $INST_PN
>>$LOGFILE 2>&1
sync

### Initialization of indices

echo *"Start of database optimizaton at ; ‘date +% m/%d/%Y  %k:%M:%S.%N' | sed
'sA(\....\)......AL/g"™" >> $SLOGFILE

optimizeLineitem()

cat $TPC_SQLDIR/create_indices.sql | grep -i -v -e NATION -e REGION -e " PART" -e ORDERS -e
PARTSUPP -e CUSTOMER -e SUPPLIER -e ANALYZE | $EXAP  LUS -p $ROOTPORT -h $ROOTHOST -u tpcuser -P
tpcuser 1>>$LOGDIR/optimizeLineitem.log 2>&1
}

optimizeOther()
{

cat $TPC_SQLDIR/create_indices.sql | grep -i -v -e LINEITEM -e ANALYZE | $EXAPLUS -p
$ROOTPORT -h $ROOTHOST -u tpcuser -P tpcuser 1>>$LO GFILE 2>&1
}

optimizeLineitem &
optimizeOther &
wait

cat $LOGDIR/optimizeLineitem.log >> $LOGFILE
rm -f SLOGDIR/optimizeLineitem.log

cat $TPC_SQLDIR/create_indices.sql | grep -i -v -e ENFORCE -e OPTIMIZE -e SELECT | $EXAPLUS -p

$ROOTPORT -h $ROOTHOST -u tpcuser -P tpcuser 1>>$LO GFILE 2>&1

echo "End of database optimization at ; ‘date +%m/ %d/%Y  %k:%M:%S.%N' | sed
's(\....).....AL/g"™" >> $LOGFILE

sync

LOAD_END=""date +%m/%d/%Y %H:%M:%S.%N' | sed 's/\( ). AL

echo "End of Load test at ; SLOAD_END" >> $LOGFILE
echo -n "; $LOAD_END " >> $TIMESFILE

LOAD_TIME="""$TPC_SCRIPTSDIR/timediff "SLOAD_START " "$LOAD_END"™™"
echo "; $LOAD_TIME" >> $TIMESFILE
sync

# execute tables.sql
cat $TPC_SQLDIR/tables.sql | $EXAPLUS -p $ROOTPORT -h  $ROOTHOST -u tpcuser -P tpcuser
>>$LOGDIR/tables.log 2>&1

#i## Create queries for the query-streams

echo "Generating substitution parameters for perfor mance test" >> $LOGFILE

THPLCFULL DISCLOSURE REPORT F82

CPI Phoenix 1Q-201 using EXASolution 2.0



$TPC_SCRIPTSDIR/make_queries.sh $LOGDIR/runl $SF $S
cp $LOGDIR/runl/stream*.sgl $LOGDIR/run2

TREAMS "$LOAD_END" >> $LOGFILE

echo "Phase | finished at ; " ‘date +'%m/%d/%Y %k:%
>>$LOGFILE
sync

M:%S.%N' | sed 'sA\(\....))......A\1/g"

H#HHHH# Phase |l (Power-Test 1)

u=1

echo "Start of Phase Il at ; " ‘date +'%m/%d/%Y %k: %M:%S.%N' | sed 'sN\(\....\)......\1/g"
>>$LOGFILE

START=""date +%m/%d/%Y %k:%M:%S.%N' | sed 's/\(\.. ). ALgT

echo -n "RF1 for stream/pair ; 0 ; $U ; $START " >> $TIMESFILE

echo "Start of RF1 for stream/pair ; 0 ; $U ; $STAR
$TPC_SCRIPTSDIR/load_rfl.sh $U $ROOTHOST $ROOTPORT
2>&1

END=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\(\.... \)....\1/g"™
echo "End of RF1 for stream/pair ; 0 ; $U ; SEND" >
echo -n"; $END " >> $TIMESFILE
TIMEUSED="""$TPC_SCRIPTSDIR/timediff "$START" "$EN DR
echo "; $TIMEUSED" >> $TIMESFILE

T" >> $LOGFILE
tpcuser tpcuser tpc $SF $INST_PN >>$LOGFILE

echo "Start of querysteam 0 at ; ‘date  +'%m/%d/%Y %k:%M:%S.%N' | sed
'sA(\....\)......AL/g"™" >> $LOGFILE

$TPC_SCRIPTSDIR/query_streams/querystreamex $LOGDIR
$LOGDIR/runl/stream0.log2 0 $ROOTHOST $ROOTPORT tpc

echo "End of querystream 0 at ; ‘date +'%m/%d/%Y %k

/runl/stream0.sql $LOGDIR/runl/stream0.log
user tpcuser >>$LOGFILE 2>&1
1%M:%S.%N' | sed 'sA(\....))......AL/g"™"

>> $LOGFILE
START="date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\(\.. ). AL
echo -n "RF2 for stream/pair ; 0 ; $U ; $START " >> $TIMESFILE

echo "Start of RF2 for stream/pair ; 0 ; $U ; $STAR T" >>$LOGFILE
$TPC_SCRIPTSDIR/query_streams/deletestreamex $TPC_S INGLENODE_CSVDIR/Database_SF$SF/delete.1 1
tpc SROOTHOST $ROOTPORT tpcuser tpcuser >>$LOGFILE 2>&1

END=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 'sA\(\.... \)...\1/g"™

echo "End of RF2 for stream/pair ; 0 ; $U ; SEND" > >$LOGFILE

echo -n"; $END " >> $TIMESFILE

TIMEUSED="""$TPC_SCRIPTSDIR/timediff "$START" "$EN D

echo "; $TIMEUSED" >> $TIMESFILE

echo "End of Phase Il at ; " ‘date +'%m/%d/%Y %k:%M
>>$LOGFILE
sync

1%S.%N' | sed 'sN\(\...\\)......\1/g"

#HH#HH# Phase Il (Throughput-Test 1)

for ((U=2;U<=$STREAMS+1;U++))
do

START=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\(\.

echo -n "RF1 for stream/pair ; $SSTREAM_U ; $U ; $S

echo "Start of RF1 for stream/pair ; $STREAM_U ; $

$TPC_SCRIPTSDIR/load_rfl.sh $U $ROOTHOST $ROOTPORT
>>$LOGFILE 2>&1

END=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\(\...

echo "End of RF1 for stream/pair ; $STREAM_U ; $U

echo -n"; $END " >> $TIMESFILE

TIMEUSED="""$TPC_SCRIPTSDIR/timediff "$START" "$E ND"™™

echo "; $TIMEUSED" >> $TIMESFILE

) NG
TART " >> $TIMESFILE
U ; $START" >> $LOGFILE

V). AL/g™
: SEND" >>$LOGFILE

START=""date +'%m/%d/%Y %k:%M:%S.%N" | sed 's/\(\.
echo -n "RF2 for stream/pair ; $STREAM_U ; $U ; $S
echo "Start of RF2 for stream/pair ; $STREAM_U ; $
$TPC_SCRIPTSDIR/query_streams/deletestreamex
$TPC_SINGLENODE_CSVDIR/Database_SF$SF/delete.$U $U
>>$LOGFILE 2>&1
END=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\(\...
echo "End of RF2 for stream/pair ; $STREAM_U ; $U
echo -n"; $END " >> $TIMESFILE
TIMEUSED="""$TPC_SCRIPTSDIR/timediff "$START" "$E ND"™™™
echo "; $TIMEUSED" >> $TIMESFILE

e AL
TART " >> $TIMESFILE
U ; $START" >> $SLOGFILE

V). AL/g™
: SEND" >>$LOGFILE

STREAM_U=$((STREAM_U+1))
done
if ["$RF_WHILE_Q" = yes ] ; then
wait
fi

TP_END=""date +'%m/%d/%Y %k:%M:%S.%N" | sed 's/\(\.
TPTIME="""$TPC_SCRIPTSDIR/timediff "$TP_START" "$T
echo "Throughput Test ; $TP_START ; $TP_END ; $TPTI
echo "End of Phase Ill at ; $TP_END" >>$LOGFILE

sync

e NG
=]

ME" >> $TIMESFILE

#itH# Phase IV (Power-Test 2)

echo "Start of Phase IV at ; " “date +'%m/%d/%Y %k:
>>$LOGFILE
TIMESFILE=$LOGDIR/run2/alltimes.log

%M:%S.%N' | sed 's\(\...\\)......\1/g"

((U=STREAMS+2))

START=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\(\..

echo -n "RF1 for stream/pair ; 0 ; $U ; $START " >>

echo "Start of RF1 for stream/pair ; 0 ; $U ; $STAR
$TPC_SCRIPTSDIR/load_rfl.sh $U $ROOTHOST $ROOTPORT

e NG
$TIMESFILE
T" >> $LOGFILE

tpcuser tpcuser tpc $SF $INST_PN

tpcuser tpcuser tpc $SF $INST_PN >>$LOGFILE

tpc $ROOTHOST $ROOTPORT tpcuser tpcuser

2>&1
TP_START=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\( Y)W AL END=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 'sA\(\.... \).....\1/g"™"
echo "Start of Phase Ill at ; $TP_START" >>$LOGFILE echo "End of RF1 for stream/pair ; 0 ; $U ; $END" > > $LOGFILE
echo -n"; $END " >> $TIMESFILE
for ((S=1;S<$STREAMS+1;S++)) TIMEUSED="""$TPC_SCRIPTSDIR/timediff "$START" "$EN D
do echo "; $STIMEUSED" >> $TIMESFILE
echo “"Start of querystream $S at ; ‘date +%m/%d/% Y %k %M:%S.%N' | sed
'sA(\...\).....AL/g"™" >> SLOGFILE echo "Start of querystream 0 at ; ‘date  +'%m/%d/%Y %k:%M:%S.%N' | sed
($TPC_SCRIPTSDIR/query_streams/querystreamex $L OGDIR/runl/stream$S.sql 's(\....)....AL/g"™" >> $LOGFILE
$LOGDIR/runl/stream$S.log $LOGDIR/runl/stream$S.log 2 $S $ROOTHOST $ROOTPORT tpcuser tpcuser $TPC_SCRIPTSDIR/query_streams/querystreamex $LOGDIR /run2/stream0.sql  $LOGDIR/run2/stream0.log
>>$LOGFILE 2>&1 ; echo "End of querystream $S at; ° date +%m/%d/%Y %k:%M:%S.%N' | sed $LOGDIR/run2/stream0.log2 0 $ROOTHOST $ROOTPORT tpc user tpcuser >>3$LOGFILE 2>&1
'sA(\...\).....AL/g"™" >>$LOGFILE) & echo "End of querystream 0 at ; “date +'%m/%d/%Y %k 1%M:%S.%N' | sed 'sA(\....\)......A1/g"™"
done >> $LOGFILE
if ["$RF_WHILE_Q" I=yes ] ; then
wait START=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\(\.. )W ALgt
fi echo -n "RF2 for stream/pair ; 0 ; $U ; $START " >> $TIMESFILE
STREAM_U=1 echo "Start of RF2 for stream/pair ; 0 ; $U ; $STAR T" >>$LOGFILE
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$TPC_SCRIPTSDIR/query_streams/deletestreamex $TPC_S INGLENODE_CSVDIR/Database_SF$SF/delete.$U $U
tpc SROOTHOST $ROOTPORT tpcuser tpcuser >>$LOGFILE 2>8&1

END=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\(\.... \)....\1/g"™"

echo "End of RF2 for stream/pair ; 0 ; $U ; SEND" > >$LOGFILE

echo -n"; $END " >> $TIMESFILE

TIMEUSED="""$TPC_SCRIPTSDIR/timediff "$START" "$EN DA

echo "; $STIMEUSED" >> $TIMESFILE

echo "End of Phase IV at ; " “date +'%m/%d/%Y %k:%M
>>$LOGFILE
sync

1%S.%N' | sed 'sN\(\...\\)......\1/g"

###HHH# Phase V (Throughput-Test 2)

TP_START=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\(
echo "Start of Phase V at ; $TP_START" >>$LOGFILE

v ALIG

for ((S=1;S<$STREAMS+1;S++))
do

echo "Start of querystream $S at ; ‘date +%m/%d/% Y %k %M:%S.%N' | sed
'sA(\...\)......AL/g"™" >> $LOGFILE
($TPC_SCRIPTSDIR/query_streams/querystreamex $L OGDIR/run2/stream$S.sql
$LOGDIR/run2/stream$S.log $LOGDIR/run2/stream$S.log 2 $S $ROOTHOST $ROOTPORT tpcuser tpcuser
>>$LOGFILE 2>&1 ; echo "End of querystream $S at; ° date +'%m/%d/%Y %k:%M:%S.%N' | sed
'sA(\...\).....AL/g"™" >>$LOGFILE) &

done
if [ "$RF_WHILE_Q" !=yes ] ; then
wait
fi
STREAM_U=1
for (U=$STREAMS+3;U<=$STREAMS+$STREAMS+2;U++))
do

START=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's\(\.

echo -n "RF1 for stream/pair ; $STREAM_U ; $U ; $S TART " >> $TIMESFILE

echo "Start of RF1 for stream/pair ; $STREAM_U ; $ U ; $START" >> $LOGFILE

$TPC_SCRIPTSDIR/load_tfl.sh $U $ROOTHOST $ROOTPORT  tpcuser tpcuser tpc $SF $INST_PN
>>$LOGFILE 2>&1

END=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's\(\...

echo "End of RF1 for stream/pair ; $STREAM_U ; $U

echo -n"; $END " >> $TIMESFILE

TIMEUSED="""$TPC_SCRIPTSDIR/timediff "$START" "$E ND™™

echo "; $TIMEUSED" >> $TIMESFILE

e NG

V... \ig™
; $END" >>$LOGFILE

START=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\(\.
echo -n "RF2 for stream/pair ; $STREAM_U ; $U ; $S
echo "Start of RF2 for stream/pair ; $STREAM_U ; $
$TPC_SCRIPTSDIR/query_streams/deletestreamex
$TPC_SINGLENODE_CSVDIR/Database_SF$SF/delete.$U $U
>>$LOGFILE 2>&1
END=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\(\...
echo "End of RF2 for stream/pair ; $STREAM_U ; $U
echo -n"; $END " >> $TIMESFILE
TIMEUSED="""$TPC_SCRIPTSDIR/timediff "$START" "$E ND™™
echo "; $TIMEUSED" >> $TIMESFILE

). NG
TART " >> $TIMESFILE
U ; $START" >> $LOGFILE

tpc $ROOTHOST $ROOTPORT tpcuser tpcuser

V... \ig™
: $END" >>$LOGFILE

STREAM_U=$((STREAM_U+1))
done
if [ "$RF_WHILE_Q" = yes ] ; then
wait
fi

TP_END=""date +'%m/%d/%Y %k:%M:%S.%N' | sed 's/\(\.
TPTIME="""$TPC_SCRIPTSDIR/timediff "$TP_START" "$T
echo "Throughput Test ; $TP_START ; $TP_END ; $TPTI
echo "End of Phase V at ; $TP_END" >>$LOGFILE

) NG
B END"
ME" >> $TIMESFILE

sync
#### Extract and format important times for presenta tion
$TPC_SCRIPTSDIR/calculate_results.sh $LOGDIR/runl $ STREAMS
>$LOGDIR/runl/result.csv

$TPC_SCRIPTSDIR/calculate_results.sh $LOGDIR/run2 $ STREAMS

>$LOGDIR/run2/result.csv

# execute dbcheck.sgl

cat $TPC_SQLDIR/dbcheck.sgl | $EXAPLUS -p $ROOTPORT
>>$LOGDIR/dbcheck.log 2>&1

# dw $SENVIRONMENT shutdown

$TPC_SCRIPTSDIR

$TPC_SCRIPTSDIR

-h $ROOTHOST -u tpcuser -P tpcuser

echo "End of Test at ; " ‘date +%m/%d/%Y %k:%M:%S. %N' | sed 's\(\...\).....\1/g"
>>$LOGFILE
#
# make_queries.sh
#
#l/bin/bash
# params: <logdir> <scalefactor> <streamsTP> <endti me of load>
LOGDIR=%1
SF=$2
STREAMS=$3
LOADEND="$4"
QRANDOM="echo "$LOADEND" | sed 'SUO\\HYA(\H)/.
) NCD)ACIN.%\1\2\3\4\5%' | sed 's% ~0%%"
export DSS_CONFIG=$TPC_BASEDIR/tpch_20070105
cd $DSS_CONFIG
for ((U=0;U<=$STREAMS;U++))
do
echo "QGen seed; stream $U; $SQRANDOM"
$DSS_CONFIG/qgen -s $SF -¢ -i  $TPC_SQLDIR/initstr eam.sql -p $U -r 3$QRANDOM -l
$LOGDIR/substitution_parameters_$U.txt > $LOGDIR/st ream$U.sql
eChO '# —---mmmmmmmm e ' >> $LOGDIR/ substitution_parameters.txt
echo "# Stream $U Seed $QRANDOM" >> $LOGDIR/subst itution_parameters.txt
echo '# -------mmmmmee e ' >> $LOGDIR/ substitution_parameters.txt

cat $LOGDIR/substitution_parameters_$U.txt >> $LO
echo >> $LOGDIR/substitution_parameters.txt
dos2unix $LOGDIR/stream$U.sql
((QRANDOM=QRANDOM+1))

done

GDIR/substitution_parameters.txt

#
# initstream.sql
#
OPEN SCHEMA tpc;
COMMIT;

#
# load_rfl.sh (RF1)
#

#l/bin/bash

if [ $# -ne 8 ]; then
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echo "Syntax: $0 <num> <host> <port> <user> <passw ord> <schema> <SF> <instances-per-
node>"

exit 1
fi

num="$1"

host="$2"

port="$3"

user="$4"

pass="$5"

schema="$6"

SF="$7"

INST_PN="$8"
ParLoader=$LOADERBINDIR/EXAloader_PARSYNC

TPC_LOCALDIR="/d02_data/csv/local/TPC_Database_SF${ SF}_${INST_PN}x_${NODES}N"

ORDERS_COLUMNS="0_ORDERKEY:DECIMAL(11)[0_CUSTKEYTIFAL(11)[0_ORDERSTATUS:CHAR(1)|0_TOTALPRICE
‘DECIMAL(12,2)|0_ORDERDATE:DATE|O_ORDERPRIORITY:CHAR(15)|0_CLERK:CHAR(15)|0_SHIPPRIORITY:DECIMA
L(10)]0_COMMENT:VARCHAR(79)"
LINEITEM_COLUMNS="L_ORDERKEY:DECIMAL(11)|L_PARTKEY:DECIMAL(11)|L_SUPPKEY:DECIMAL(11)|L_LINENUMB
ER:DECIMAL(10)|L_QUANTITY:DECIMAL(12,2)|L_EXTENDEDP  RICE:DECIMAL(12,2)|L_DISCOUNT:DECIMAL(12,2)|
L_TAX:DECIMAL(12,2)|L_RETURNFLAG:CHAR(L)|L_LINESTAT ~ US:CHAR(1)|L_SHIPDATE:DATE|L_COMMITDATE:DATE
|L_RECEIPTDATE:DATE|L_SHIPINSTRUCT:CHAR(25)|L_SHIPM ODE:CHAR(10)|L_COMMENT:VARCHAR(44)"

( $ParLoader -q -l csv2exa \
-s $TPC_LOCALDIR/metafile.RF1.csv.u$num \
-d $user:$schema/$pass@$host:$port -a \
-t ORDERS -c "eval echo \${ORDERS_COLUMNS}™ \
-t LINEITEM -c ""eval echo \${LINEITEM_COLUMNS "\
| tr -d \n' | sed -e 's/rows loaded\.//g' | sed -e 's/M([0-9]%) \([0-9]*) $/ORDERS rows
loaded; \1\nLINEITEM rows loaded; \2\n/' \
) || { echo "RF1 loading failed (step 1 of 1)." ; e xitl;}

exit 0

#

# deletestream.cpp (RF2)
#
#include "querystream_for_delete.h"

#include <iostream>
using std::cout;
using std::cerr;
using std::endl;

#include <fstream>
using std::ofstream;
using std::ifstream;

#include <string>
using std::string;

#include <sstream>
using std::ostringstream;

#include <sys/time.h>

/**\brief Calculates the time passed between t1 an dt2. %
double timediff( timeval t1, timeval t2 )

double passed = 1.0e-6 * (t2.tv_usec - t1.tv_u sec);
passed += (t2.tv_sec - tl.tv_sec);

if (passed <0)
passed = -passed;
return passed,;

/** \brief Deletes from a given string all occurenc es of another string at beginning and end.
*/
string trim( string &s, const string drop =" ")

string r = s.erase( s.find_last_not_of(drop)+1 );

return r.erase( 0, r.find_first_not_of(drop) );

}
const int KEY_COUNT_PER_STEP = 1500000;
int main( int argc, char** argv )

timeval stream_starttime;

timeval stream_endtime;

timeval starttime;

timeval endtime;

bool firsttime = true;
if (argc!=8 && argc!=9)
{

cout << "usage: " << argv[0] << " <inputfil e> <streamid> <schema> <host> <port> <user>
<password> [<logfile>]" << endl;

cout << endl;

cout << "\tinputfile name of the file conta ining the queries to execute" << endl;

cout << "\tstreamid an identifier used for this stream” << endl;

cout << "\thost  name of host to connec tto" << endl;

cout << "\tport  port number on host to connect to" << endl;

cout << "\tschema  name of a schema to open pri or to any statements in

inputfile (default: open no schema)" << endl;

cout << "\tuser  name of user to connec t to EXASolution (default: sys)" << endl;

cout << "\tpassword password used to authe nticate user (default: exasol)" << endl;

return 1;

Configuration config;
config.host = argv[4];
config.port = argv[5];
config.user = argv[6];
config.password = argv[7];

std::string initialSchema = argv(3];
std::string myStreamID = argv([2];

bool hasLog = false;
ofstream logfile;

if (argc==9)
gettimeofday(&stream_starttime, 0);
logfile.open( argv[8] );
hasLog = true;
}
if (hasLog )
{

logfile.setf(std::ios::fixed);
logfile.precision(2);

logfile << ™ "
for (int i=0; i< myStream|ID.size(); i++ )
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logfile << "=";
logfile << \n';
logfile << "= Lodfile for delete stream " <<m
logfile << " "
for (int i< myStreamID.size(); i++ )

logfile << "=
logfile << "\n" << endl;

}

ifstream inputfile( argv([1] );
if (linputfile )

cerr << "delete stream " << myStreamID << ": coul

argv[1l] << ™" << endl;
if (hasLog )
logfile << "delete stream "

inputfile " << argv[1] << ™" << endl;
exit(-1);
}

QueryStream gs( myStreamID, hasLog ? &logfile :

Ilcout << "hostname: " << config.host << end|;

/lcout << "port  : " << config.port << endl;

/lcout << "user :" << config.user << end|;

/lcout << "password: " << config.password << endl;
if (! gs.connectToServer( config ) )

gs.disconnectFromServer();

return -1;
}
/I open the selected schema if any was given
if (initialSchema != ")
{

Handle schemaHandle;

std::string openSchemaStatement = "open schema "

<< myStreamID <<

yStreamID << " =\n";

dn't open inputfile " <<

couldn't open

NULL );

+ initialSchema +";";

gs.prepare( schemaHandle, openSchemaStatement);

gs.execute( schemaHandle, 0);
gs.done( schemaHandle );

gettimeofday(&starttime, 0 );

keysRead = 0;
while ( (keysRead < KEY_COUNT_PER_STEP) && (! inp
{

inputfile >> keys[keysRead];
if (inputfile.eof() )

break;
keysRead++;

}

/lcout << keysRead << " keys read:" << end|;
Ilif (hasLog )
I

I for (int i=0; i<keysRead; i++)
I logfile << keys]i] << endl;

/lcout << statementOrders << endl;
gs.execute( ordersHandle, keysRead );
/lcout << statementLineitem << endl;
gs.execute( lineitemHandle, keysRead );

}

/lcout << "done" << endl;
gs.done( ordersHandle );
gs.done( lineitemHandle );

/lcout << statementOrders << " done" << endl;

/lcout << "commit" << endl;

Handle commitHandle;

string commit = "commit;";
gs.prepare( commitHandle, commit );
gs.execute( commitHandle, 0);
gs.done( commitHandle );

/lcout << "commit done" << endl;

if (hasLog )

gettimeofday( &endtime, 0 );
logfile << "\n-----------! \n";
logfile << "- Summary -\n";
logfile << "-mmnnneee-s) \n\n";

utfile.eof()) )

uint keys[KEY_COUNT_PER_STEP];
size_t keysRead = 0;

/I read orderkey values from file
string statementOrders = "delete from orders where
string statementLineitem = "delete from lineitem w

Handle ordersHandle;
Handle lineitemHandle;

/lcout << statementOrders << endl;
gs.prepare( ordersHandle, statementOrders );

/lcout << statementLineitem << endl;
gs.prepare( lineitemHandle, statementLineitem );

Ilcout << statementOrders << endl;
gs.bindIntParameter( ordersHandle, keys, KEY_COUNT
/lcout << statementLineitem << endl;
gs.bindIntParameter( lineitemHandle, keys, KEY_COU

while ( linputfile.eof() )

o_orderkey = ?;";
here I_orderkey = ?;";

_PER_STEP);

NT_PER_STEP);

logfile << "started at: " << ctime(&(starttim
<< " (epoch: " << starttime.tv_sec <<
<< "usec"<<")\n";

logfile << "finished at: " << ctime(&(endtime.
<<" (epoch: " << endtime.tv_sec << "
<< "usec" << ")\n";

logfile << "time used : " << timediff(startti

logfile << "rrrrrrrrrrreeree

logfile << "* End of delete stream *\n";
logfile << "kt n\

}

gs.disconnectFromServer();

if (hasLog )
gettimeofday( &stream_endtime, 0 );
logfile << "-mmmmmmmmcemcee oo "
for (int i=0; i<myStreamID.size(); i++)
logfile << "-";
logfile << "\n- Summary of deletestream " <<m
logfile << "mmmmmmmmmm e "

e.tv_sec))
s, " << starttime.tv_usec

tv_sec))
s, " << endtime.tv_usec

me, endtime) << " s\n\n";

yStreamID << " -\n";

CPI Phoenix 1Q-201 using EXASolution 2.0

THPLCFULL DISCLOSURE REPORT

F86



for (int i=0; i<myStreamID.size(); i++)
logfile << "-";
logfile << "\n\nstarted at: " << ctime(&(stre
<< " (epoch: " << stream_starttime.tv_
<< stream_starttime.tv_usec << " usec"
logfile << “finished at: " << ctime(&(stream_e
<< " (epoch: " << stream_endtime.tv_se
<< stream_endtime.tv_usec << " usec" <
logfile << "time used : " << timediff(stream_
<<"s\n\n";
}

return 0;

}

#
# querystream_for_delete.h
#

#ifndef QUERYSTREAM_H
#define QUERYSTREAM_H

#include <string>
#include <iostream>

#include "exaClnterface.h"

/**\brief The maximum length of a column name. */
static const size_t maxColumnNameSize = 40;

/**\brief A structure to describe connection infor
* Used in QueryStream::connectToServer().
*\sa QueryStream::connectToServer() */

struct Configuration

/**\brief The hostname of the server. */

char *host;

/**\brief The port of the server to connect to
char *port;

/** \brief The user name used for authenticatio
char *user;

I**\brief The password of the user. */

char *password;

h
struct Handle

{
size_t max_size;
/**\brief The only statement handle used. */
SQLHSTMT hstmt;
/ISQLUSMALLINT *statusArray;
SQLUSMALLINT parameterProcessed;
SQLINTEGER *indArray;

Handle();
~Handle();
h

/**\brief The class represents a query stream to a
* The query stream can be used to send any query
* retrieve the result. */

class QueryStream

{
public:

am_starttime.tv_sec))
sec<<"s,"
<<")\n";
ndtime.tv_sec))
c<<"s,"
<")\n";
starttime, stream_endtime)

mation to a database.

¥

n to the database. */

server.
as text to the server and

/**\brief Constructor.

* \param streamld The identifier used to iden
*\param logfile The stream to be used for lo
QueryStream( std::string streamld, std::ostream

/**\brief Tries to establish a connection to a
* \param configuration The connection and log
*\return true if the connection could be est
bool connectToServer( Configuration configurati

bool prepare( Handle &handle, std::string statemen
bool bindintParameter( Handle &handle, uint *param
bool execute( Handle &handle, size_t current_size
bool done( Handle &handle );

/**\brief Closes the connection to the server.

*\return true if the connection was closed s
bool disconnectFromServer();
protected:

void setSize( Handle &handle, long long int new_si

/**\brief The maximum size of a string. */

static const size_t maxStringSize = 200;

/**\brief The stream identifier. */
std::string myID;

/**\brief The environment handle used. */
SQLHENV henv;

/**\brief The connection handle used. */
SQLHDBC hdbc;

/**\brief The stream used for logging results.
std::ostream* logfile;

h
#endif // QUERYSTREAM_H

#
# querystream_for_delete.cpp
#

#include "querystream_for_delete.h"
#include <iostream>

#ifdef DEBUG

#define DEBUGOUT( X ) cout << "DEBUG:" << x
#else

#define DEBUGOUT( X))

#endif

#define LOG *logfile

using std::cout;
using std::endl;
using std::cerr;

void errorDiagnosis( void *handle )

{
if (handle!=0)
{

SQLCHAR state[6];
SQLINTEGER nativeCode;
SQLCHAR message[100];
SQLSMALLINT messageLength;
SQLSMALLINT i=0;

int retcode;

tify this query stream.
gging. */

* logfile = &std::cout );
server.

in information for the server.
ablished, false otherwise. */
on);

t);
eterArray, size_t size );

)i

uccessfully, false if errors occured. */

ze);

*
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cout << "doing error diagnosis" << endl;

while( ( retcode = EXAGetDiagRec( SQL_HANDLE_STMT , handle, i,
&nativeCode, message, 100, &messagelLength ) ) == SQ L_SUCCESS)

{

cout << "message: " << message << endl;

i++;
}
}
}
SQLRETURN execCritical( SQLRETURN retcode, void* han dle =0)
{
switch(retcode)
{
case SQL_INVALID_HANDLE:
cerr << “invalid handle" << endl;
errorDiagnosis( handle );
throw "ERROR use of invalid handle\n";
break;
case SQL_ERROR:
cerr << "SQL error" << endl;
errorDiagnosis( handle );
throw "An error occured while executing com mand\n";

break;
case SQL_SUCCESS_WITH_INFO:

cerr << "Problem: Has Info, which should not be" << endl;
errorDiagnosis( handle );
throw "Problem: Has Info, which should not be!\n" ;
break;
case SQL_STILL_EXECUTING:
cerr << "Still executing. This should not be shou Id only";

cerr << "return on successful execution!" << endl
errorDiagnosis( handle );
throw "Unexpectedly still executing!\n";
break;

case SQL_NO_DATA:

case SQL_SUCCESS:

break;

default:
/I should not reach here...
cerr << "unexpected return code: " << retcode << endl;
errorDiagnosis( handle );
throw "unexpected return code!\n";
break;

return retcode;

Handle::Handle()
{

max_size = 0;

hstmt = NULL;

indArray = NULL;
/IstatusArray = NULL;
parameterProcessed = 0;

}

Handle::~Handle()
if (indArray !=0)
{

free( indArray );
indArray = 0;

}
/*if ( statusArray 1= 0)

state, free( statusArray );
statusArray = 0;
bl
}

QueryStream::QueryStream( std::string streamld, std

myID = streamld,;

henv = NULL;
hdbc = NULL;
logfile = logfile_;

bool QueryStream::connectToServer( Configuration cf

char localeAttr[]="deu";
try
{
/I Allocating environment handle
execCritical EXAAllocHandle(SQL_HANDLE_ENV,
/I Setting up environment localization
execCritical EXASetEnvAttr(henv, EXA_ENV_AT
/I Allocating handle for connection
execCritical(EXAAllocHandle(SQL_HANDLE_DBC,
/I Turning autocommit off... is this necess
execCritical EXASetConnectAttr(hdbc,
SQL_NTS));
/I Setting up clienthame
execCritical EXASetConnectAttr(hdbc, EXA_CL
/I Connect to server
execCritical EXAServerConnect(hdbc, cfg.hos
SQL_NTS, cfg.password, SQL_NTS), henv);

SQL_AT

catch(...)

/I It would be nice to clean up handles
return false;

}
return true;
bool QueryStream::prepare( Handle &handle, std::str
handle.max_size = 0;
try
{
/I allocate statement handle
/I enable column-wise binding
IlexecCritical(EXASetStmtAttr(
SQL_PARAMETER_BIND_BY_COLUMN, 0))
// call prepare
statement.size()) );

catch (...)

return false;

return true;

execCritical EXAAllocHandle(SQL_HANDLE_STMT, hdbc

execCritical( EXAPrepare(handle.hstmt,

if (logfile ) LOG << "Error preparing statement:
cerr << "Error preparing statement: " << statemen

:ostream* logfile_ )

9)

NULL, &henv));
TR_SET_LOCALE_ALL, localeAttr, SQL_NTS));

henv, &hdbc));
ary?

TR_AUTOCOMMIT,  (void®)SQL_AUTOCOMMIT_OFF,

IENT_NAME, (void*)mylD.c_str(), SQL_NTS));

t, SQL_NTS, cfg.port, SQL_NTS, cfg.user,

ing statement )

, &handle.hstmt));

SQL_ATTR_PARAM_BIN

(SQLCHAR*)s

" << statement << endl;
t<<endl;

D_TYPE,

tatement.c_str(),
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void QueryStream::setSize( Handle &handle, long lon g int new_size)

/I set the number of rows in the parameter
execCritical( EXASetStmtAttr( handle.hstmt, SQL_AT
new_size, 0 ), handle.hstmt );

TR_PARAMSET_SIZE, (SQLPOINTER)

return true;

}
bool QueryStream::done( Handle &handle )

/I deallocate handle

bool QueryStream::bindintParameter( Handle &handle, uint *parameterArray, size_t size ) try
{
/I setting size intern if ( handle.indArray !=0)
handle.max_size = size; {
free( handle.indArray );
try handle.indArray = 0;
{ }
/I binding parameter, setting sizes etc /¥if ( handle.statusArray !=0)
setSize( handle, size ); {
/Ihandle.statusArray = (SQLUSMALLINT*) malloc( si ze * sizeof( SQLUSMALLINT) free( handle.statusArray );
); handle.statusArray = 0;
handle.indArray = (SQLINTEGER*) malloc( size * si zeof( SQLINTEGER) ); ¥
for (inti=0; i<size; i++) execCritical EXAFreeHandle(SQL_HANDLE_STMT, handle.hstmt));
{ }
handle.indArray[i] = 0; catch (...)
{

}

/I execCritical( EXASetStmtAttr( handle.hstmt, SQ
handle.statusArray, 0) );

execCritical( EXASetStmtAttr( handle.hstmt, SQL_A
&handle.parameterProcessed, 0) );

execCritical( EXABindParameter(  handle.hstmt, 1,
SQL_C_ULONG, SQL_BIGINT, 0, 0, (SQLPOINTER) paramet erArray, sizeof(uint),handle.indArray )
}
catch (...)
{

if (logfile ) LOG << "Error binding parameter" < <endl;
cerr << "Error binding parameter" << endl;
return false;

return true;

}
bool QueryStream::execute( Handle &handle, size_t ¢ urrentSize )

II'if necessary resize parameters (just smaller al lowed)
/I call execute
/I check return values

try

/l rebinding if necessary
if ( currentSize < handle.max_size )

setSize( handle, currentSize );

/lcout << "execute" << endl;
execCritical( EXAExecute( handle.hstmt ), handle. hstmt );
[*for (int i=0; i<currentSize; i++ )
{
cout << "i=" <<i << endl;
execCritical( handle.statusArray[i], handle.hstm t);
el
llcout << "after execute" << endl;

}
catch(...)
if (logfile ) LOG << "ERROR EXECUTING PREP ARED STATEMENT\n\n";

cerr << "\nERROR EXECUTING PREPARED STATEME NT\n" << endl;
return false;

L_ATTR_PARAM_STATUS_PTR,

TTR_PARAMS_PROCESSED_PTR,

cerr << "error in done" << endl;
return false;

return true;
SQL_PARAM_INPUT, }
)

bool QueryStream::disconnectFromServer()
try
{
/I disconnecting from server
execCritical(EXADisconnect(hdbc));

/lcout << "Successfully disconnected from s erver." << endl;
Il freeing connection handle
execCritical(EXAFreeHandle(SQL_HANDLE_DBC, hdbc));

/lcout << "Freeing connection handle: ok" < < endl;

/I freeing environment handle
execCritical(EXAFreeHandle(SQL_HANDLE_ENV, henv))

/lcout << "Freeing environment handle: ok" << endl;
}
catch(...)
{ - .
cerr << "Error while disconnecting from ser ver" << endl;
return false;
}
return true;
}
#

# tpchquerystreammain.cpp
#

#include "querystream.h"

#include <iostream>
using std::cout;
using std::endl;

#include <fstream>
using std::ofstream;
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using std::ifstream;
using std::ostream;

#include <string>
using std::string;

#include <sstream>
using std::ostringstream;

#include <iomanip>
#define MAX_LINE_SIZE 10000
#include <sys/time.h>

/**\brief Calculates the time passed between t1 an
double timediff( timeval t1, timeval t2 )

double passed = 1.0e-6 * (t2.tv_usec - t1.tv_u
passed += (t2.tv_sec - t1.tv_sec);
if (passed <0)
passed = -passed;
return passed;

}

/** \brief Deletes from a given string all occurenc

*/

string trim( string &s, const string drop =" ")

string r = s.erase( s.find_last_not_of(drop)+1
return r.erase( 0, r.find_first_not_of(drop) );

}
void timestamp( timeval mytime, ostream &out )

struct tm tm_time;
localtime_r( &mytime.tv_sec, &m_time );
int year = 1900 + tm_time.tm_year;
/I month in 0 (JAN)..11 (DEC). Add one to get the
int month = tm_time.tm_mon+1;
int day = tm_time.tm_mday;
int hour = tm_time.tm_hour;
int minute = tm_time.tm_min;
int seconds = tm_time.tm_sec;
int milisec = mytime.tv_usec / 1000;
out << std:isetw(2) << std:setfill('0) << mon
std::seffill('0") << day << "/* << std:setw(4) <<
setw(2) << std::setfill('0") << hour << "" <<
<< stdisetw(2) << std:seffill('0) << seco
std::setfill('0") << milisec;

int main( int argc, char** argv )

timeval stream_starttime;
timeval stream_endtime;
timeval starttime;
timeval endtime;

gettimeofday(&stream_starttime, 0);

bool firsttime = true;
if (argc =7 && argc!=8 && argc != 9 && argc

dt2.*

sec);

es of another string at beginning and end.

)i
number of the month
th << """ << stdusetw(2) <<
std::setfill('0") << year << " " <<
std::setw(2) << std::setfill('0") << minute
nds << "" << stdusetw(3) <<
1=10)

cout << "usage: " << argv[0] << " <inputfil
<port> [<schema>] [<user> <password>]" << endl;

cout << endl;

cout << "\tinputfile name of the file conta

cout << "\tlogfile name of file to print

cout << "\tshortlog name of file to print a very

to (just times)" << endl;
cout << "\tstreamid an identifier used for
cout << "\thost  name of host to connec
cout << "\tport  port number on host to

cout << "\tschema  name of a schema to open pri

inputfile (default: open no schema)" << endl;
cout << "\tuser  name of user to connec
cout << "\tpassword password used to authe
return 1;

Configuration config;
config.host = argv[5];
config.port = argv[6];
if (argc==9)

{

config.user = argv[7];
config.password = argv[8];

elseif (argc ==10)
{

config.user = argv[8];
config.password = argv[9];
}

else

{
config.user = "sys";
config.password = "exasol";

std::string initialSchema =",
if (arge == 8 || arge == 10)
{

initialSchema = argv([7];
}
std::string myStreamID = argv[4];
ofstream logfile( argv[2] );

logfile.setf(std::ios::fixed);
logfile.precision(2);

logfile << "
for (int i=0; i< myStreamID.size(); i++ )
logfile << "=";
logfile << \n';
logfile << "= Logfile for query stream " << myS

logfile <<
for (int i=0; i< myStreamID.size(); i++ )
logfile << "=";
logfile << "\n\n";
ofstream shortlog( argv[3] );
shortlog << "Lodgfile for query stream " << mySt
shortlog << "Query; Start; End; Time\n";

ifstream inputfile( argv[1] );
QueryStream gs( myStream|D, &lodfile );

if ( gs.connectToServer( config ) )

e> <logfile> <shortlog> <streamid> <host>

ining the queries to execute" << endl;
output to" << endl;
short version of the log

this stream" << endl;

tto" << endl;

connect to" << endl;

or to any statements in

t to EXASolution (default: sys)" << endl;
nticate user (default: exasol)" << endl;

treamID << " =\n";

reamID << " \n\n";
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/lcout << "MAIN: Connected to server" << en

}

else

Ilcout << "MAIN: Error connecting to server

gs.disconnectFromServer();
return -1;

}

/I open the selected schema if any was given

if (initialSchema !="")

{

std::string openSchemaStatement = "open schema "
gs.execute(openSchemaStatement);

}

string queryText = ";

string currentLine;

while ( linputfile.eof() )

{
getline( inputfile, currentLine );
currentLine = trim( currentLine );

if (currentLine.substr( 0, 2 ) ==

dl;

. Trying to disconnect.” << endl;

+ initialSchema +";";

else if ( currentLine.substr( 3,9 ) == "TPC-H End")
/I optional. If no TPC-H End is found, the end i
the input stream

break;

}
else
logfile << currentLine << '\n’;

queryText ="";
continue;

}
else if ( currentLine.size() == 0)

logfile << \n';
continue;

}

else

{ N
queryText = queryText + currentLine + "
if ( currentLine[currentLine.size()-1]

if (!gs.execute( queryText, 1000 )

s at the end of

/I comment logfile <<
T T T T T nmmnn®;
if ( currentLine.substr( 3, 11 ) =="TP C-H Query") logfile << "I Error(s) occured while executing
last statement. Exiting \n";
if (Mfirsttime ) logfile <<
U nmmnmn®;
gettimeofday( &endtime, 0 );
logfile << "\n-----------! \n"; shortlog <<
logfile << *"- Summary -\n"; U nmmnmn®;
logfile << "*--memeeeaed! An\n"; shortlog << "' Error(s) occured while
logfile << "started at: " <<c time(&(starttime.tv_sec)) executing last statement. Exiting '\n";
<< " (epoch: " << start time.tv_sec << "'s, " << starttime.tv_usec shortlog <<
<< "usec" <<")\n" U nmmnmn®;
logfile << "finished at: " << ¢ time(&(endtime.tv_sec))
<< " (epoch: " << endti me.tv_sec << "'s, " << endtime.tv_usec gs.disconnectFromServer();
<< "usec" << ")\n"; return -1;
logfile << "time used : " <<t imediff(starttime, endtime) << " s\n\n";
}
shortlog << "; "; timestamp(sta rttime, shortlog); queryText ="";
shortlog << "; "; timestamp(end time, shortlog);
shortlog << "; " << timediff(st arttime, endtime) << "\n"; }
}
starttime = endtime; /I'if any TPC-H Query was found, measure the time for the last one
/I (for all but the last query time measurement is done at the
else /I beginning of the next TPC-H query)
if (Mfirsttime )
gettimeofday( &starttime, 0 );
firsttime = false; gettimeofday( &endtime, 0 );
logfile << "\n-----------! \n";
logfile << "- Summary -\n";
for (int i=0; i<currentLine.size() -3+ 4 i++) logfile << "--meeemeed! \n\n";
logfile << "*"; logfile << "started at: " << ctime(&(start time.tv_sec))
logfile << \n'; << " (epoch: " << starttime.tv_sec <<"s, " << starttime.tv_usec
logfile << "* " << currentLine.subs tr(3) <<"* << endl; << "usec"<<")\n";
for (int i=0; i<currentLine.size() -3+ 4 i++) logfile << "finished at: " << ctime(&(endti me.tv_sec))
logfile << "*"; << " (epoch: " << endtime.tv_sec << "'s, " << endtime.tv_usec
logfile << "\n\n"; << "usec" << ")\n";
logfile << "time used : " << timediff(star ttime, endtime) << " s\n\n";
shortlog << "Q" << currentLine.substr(15,2) << "
} shortlog << "; ; timestamp(starttime, shor tlog);
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shortlog << "; " << timediff(starttime, end

logfile << "eerrrrrrrns:
logfile << "™* TPC-H End *\n";
logfile << "tk n\n®;

}

Ilcout << "MAIN: everything done... exiting" <<
if ( gs.disconnectFromServer() )

Ilcout << "MAIN: successfully disconnected.
else
/lcout << "MAIN: Error while disconnecting.

gettimeofday( &stream_endtime, 0 );
logfile << "mmmmmmmmm e "
for (int i=0; i<myStreamID.size(); i++)
logfile << "-";
logfile << "\n- Summary of querystream " << myS
logfile << "-mmmmmmmmemmeee e "
for (int i=0; i<myStreamID.size(); i++)
logfile << "-";
logfile << "\n\nstarted at: " << ctime(&(strea
<< " (epoch: " << stream_starttime.tv_s
<< stream_starttime.tv_usec << " usec"<
logfile << "finished at: " << ctime(&(stream_en
<< " (epoch: " << stream_endtime.tv_sec
<< stream_endtime.tv_usec << " usec" <<
logfile << "time used : " << timediff(stream_s
<< "s\n\n";

shortlog << "summary ";

shortlog << "; "; timestamp(stream_endtime, sho
shortlog << "; " << timediff(stream_starttime,

return 0;

#
# querystream.h
#

#ifndef QUERYSTREAM_H
#define QUERYSTREAM_H

#include <string>
#include <iostream>

#include "exaClnterface.h"

/**\brief The maximum length of a column name. */
static const size_t maxColumnNameSize = 40;

/**\brief A structure to describe connection infor
* Used in QueryStream::connectToServer().
*\sa QueryStream::connectToServer() */

struct Configuration

I**\brief The hostname of the server. */
char *host;

0g);
time) << "\n";

endl;

" << endl;

" << endl;

treamID << " -\n";

m_starttime.tv_sec))
ec<<"s,"

<")\n";

dtime.tv_sec))

<«<"s,"

“Nn';

tarttime, stream_endtime)

hortlog);
rtlog);
stream_endtime) << "\n";

mation to a database.

/**\brief The port of the server to connect to
char *port;

/**\brief The user name used for authenticatio
char *user;

/**\brief The password of the user. */

char *password;

h

/**\brief A structure used to fetch data from a da
* Each database column is represented by one Fetc
* Only one of the arrays of ODBC-C-datatypes is i
* That one is identified by the c_datatype. */
struct FetchStruct
{
/**\brief Array for columns of SQLCHAR* type
*(one large block, easy access by sglCharArray
SQLCHAR *sqlCharArray;
/**\brief To quickly access the i-th string in
SQLCHAR* *sqglCharArrayAccess;
/**\brief Array for columns of SQLSMALLINT typ
SQLSMALLINT  *sqlSmallint;
/**\brief Array for columns of SQLUSMALLINT ty
SQLUSMALLINT  *sglUSmallint;
/**\brief Array for columns of SQLINTEGER type
SQLINTEGER  *sglinteger;
/**\brief Array for columns of SQLUINTEGER typ
SQLUINTEGER  *sqlUInteger;
/**\brief Array for columns of SQLBIGINT type.
SQLBIGINT *sqlBiglInt;
/**\brief Array for columns of SQLUBIGINT type
SQLUBIGINT  *sqlUBigint;
/**\brief Array for columns of SQLREAL type. *
SQLREAL *sglReal;
/**\brief Array for columns of SQLDOUBLE type.
SQLDOUBLE *sqlDouble;
/**\brief Array for columns of SQLCHAR type. *
SQLCHAR *sqlChar;
/**\brief Array for columns of SQLSCHAR type.
SQLSCHAR *sglSChar;
/**\brief Array for columns of SQL_DATE_STRUCT
SQL_DATE_STRUCT *sqlDate;
/**\brief Array for columns of SQL_NUMERIC_STR
SQL_NUMERIC_STRUCT *sqglNumeric;

/**\brief The length of a returned data and an
SQLLEN *resultLen;

/**\brief The name of the column. */
SQLCHAR columnName[maxColumnNamesSize];
/**\brief The length of the column name. */
SQLSMALLINT nameLength;
/**\brief The SQL datatype ID of the column. *
SQLSMALLINT datatype;
/**\brief The ODBC C datatype ID of the column
* Might be set by QueryStream::find_ODBC_C_Ty

SQLSMALLINT c_datatype;
/**\brief The size of the column. */
SQLUINTEGER columnSize;
/**\brief The number of decimal digits of the
SQLSMALLINT decimalDigits;
/**\brief Whether the column allows NULL value
SQLSMALLINT nullable;

h

/**\brief The class represents a query stream to a

)

n to the database. */

tabase.
hStruct.
nitialized and filled per column.

Access). */
the sqlCharArray array. */
e.*

pe. */

¥

e.*

*

¥

/

*

/

*

type. */

UCT type. */

indicator whether it is NULL. */

pe( SOLSMALLINT sqiType ) */

column. */

s. ¥/

server.
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* The query stream can be used to send any query
* retrieve the result. */
class QueryStream

public:
/** \brief Constructor.
* \param streamld The identifier used to iden
* \param logfile The stream to be used for lo
QueryStream( std::string streamld, std::ostream
/** \brief Tries to establish a connection to a
* \param configuration The connection and log
*\return true if the connection could be est
bool connectToServer( Configuration configurati
/**\brief Executes a given statement or query.
*\param statement The text of the statement
*\param fetchSize The number of rows to fetc
* (bigger fetch size might reduce overhead, b
*\return true if the statement was executed
* occured while executing the statement or fe
bool execute( std::string statement, long int f
/**\brief Closes the connection to the server.
*\return true if the connection was closed s
bool disconnectFromServer();
protected:
/**\brief The maximum size of a string. */
static const size_t maxStringSize = 200;
/**\brief The number of rows to fetch in a sin
SQLINTEGER fetchBlockSize;
/**\brief The number to use for fetchBlockSize if
* given as argument to execute(). */
static const size_t standardFetchBlockSize = 100;

/**\brief Binds a column to an entry in the fe
* This must be done before fetching a results
* This function arranges memory allocation an
* \param colNo The number of the resultset co
*\param localColNo The index in the fetchMe
*\param datatype The SQL datatype of the col
void bindColumn( int colNo, int localColNo, SQL

1**\brief Allocates memory for the buffers nee

* The array corresponding to the given dataty

* of the fetchMe array is initialized to the

* If the datatype is a string datatype, the s

* size maxStringSize.

* \param localCoINo The index in the fetchMe

*\param datatype The ODBC-C-datatype memory
void allocateMemoryForBind( int localColNo, SQL

/**\brief Maps an SQL-datatype-ID to a ODBC-C-

* This is needed for binding columns and fetc

* \param sqlType The SQL-datatype-ID whose co

*\return The ODBC-C-datatype-ID for the give
SQLSMALLINT find_ODBC_C_Type( SQLSMALLINT sqiTy

I**\brief Format resultset header for output.
void outputHeader();

/**\brief Formats fetched rows for output.
* The data in fetchMe is printed for each col
void outputFetchedRows();

/** \brief The stream identifier. */
std::string myID;

as text to the server and

tify this query stream.
gging. */

* logfile = &std::cout );
server.

in information for the server.
ablished, false otherwise. */
on);

or query to execute.

h with a single fetch command

ut increases memory usage).
successfully, false if some error
tching the result set. */

etchSize = standardFetchBlockSize );

uccessfully, false if errors occured. */

gle fetch command. */

it is not

tchMe array.

et.

d binding function.

lumn to bind to.

array the resultset data shall be stored.
umn to bind to. */

SMALLINT datatype );

ded in binding resultset columns.
pe of the given index

size of fetchBlockSize.

tring buffer will have the

array the data shall be allocated for.
shall be allocated for. */
SMALLINT datatype );

datatype-ID to which it can be converted.
hing results from a remote database.

rresonding ODBC-C-datatype-ID is wanted.

n SQL-datatype-ID */
pe);

*

umn and all fetched rows. */

/**\brief The environment handle used. */
SQLHENV henv;

/**\brief The connection handle used. */
SQLHDBC hdbc;

/**\brief The only statement handle used. */
SQLHSTMT hstmt;

/**\brief The structure used to fetch result s ets of queries. */
FetchStruct *fetchMe;
/**\brief The number of rows in a result set. *

SQLSMALLINT numResultCols;

/**\brief The number of rows fetched by last f etch command. */
SQLUINTEGER rowsFetched;

/**\brief The stream used for logging results. */
std::ostream* logfile;

h
#endif // QUERYSTREAM_H

#
# querystream.cpp
#

#include "querystream.h”
#include <iostream>

#ifdef DEBUG

#define DEBUGOUT( X ) cout << "DEBUG:" << x
#else

#define DEBUGOUT( X )

#endif

#define LOG *logfile

using std::cout;
using std::endl;
using std::cerr;

SQLRETURN execCritical( SQLRETURN retcode, void* han dle =0)
switch(retcode)

{
case SQL_INVALID_HANDLE:
cerr << "invalid handle" << endl;
throw "ERROR use of invalid handle!\n";
break;
case SQL_ERROR:
cerr << "SQL error" << endl;
throw "An error occured while executing com mand!/\n";
break;
case SQL_SUCCESS_WITH_INFO:
cerr << "Problem: Has Info, which should not be" << endl
throw "Problem: Has Info, which should not be!\n" ;
break;
case SQL_STILL_EXECUTING:
cerr << "Still executing. This should not be shou Id only";
cerr << "return on successful execution!" << endl H
throw "Unexpectedly still executing!\n";
break;
case SQL_NO_DATA:
case SQL_SUCCESS:
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break;
default:
/I should not reach here...

cerr << "unexpected return code: " << retcode << endl;

throw "unexpected return code!\n";
break;

}

return retcode;

QueryStream::QueryStream( std::string streamld, std

myID = streamld;

henv = NULL;

hdbc = NULL;

hstmt = NULL;

logfile = logfile_;
}

bool QueryStream::connectToServer( Configuration cf

char localeAttr[]="deu";
try
{
/I Allocating environment handle
execCritical(EXAAllocHandle(SQL_HANDLE_ENV,
/I Setting up environment localization
execCritical(EXASetEnvAttr(henv, EXA_ENV_AT
/I Allocating handle for connection
execCritical(EXAAllocHandle(SQL_HANDLE_DBC,
/I Turning autocommit off... is this necess
execCritical(EXASetConnectAttr(hdbc, SQL_AT
SQL_NTS) );
/I Setting up clientname
execCritical(EXASetConnectAttr(hdbc, EXA_CL
/I Connect to server
execCritical(EXAServerConnect(hdbc, cfg.hos
SQL_NTS, cfg.password, SQL_NTS), henv);

catch(...)

/'t would be nice to clean up handles
return false;

return true;

}

bool QueryStream::execute( std::string statement, |

try
{
/I setting the fetchBlockSize (transmitted to EXAS
this->fetchBlockSize = fetchSize;
/I put the statement in the logfile
LOG << statement << '\n';
/I Allocating statement handle
execCritical(EXAAllocHandle(SQL_HANDLE_STMT
DEBUGOUT( "Allocating statement handle: ok"
SQLCHAR* statementtext = (SQLCHAR*) stateme
/I execute the statement / query
execCritical(EXAExecDirect(hstmt, statement
1/ get the affected rows (only insert, upda
SQLINTEGER affectedrows;
execCritical( EXARowCount(hstmt,&affectedrow
/I get the number of columns in the results

:ostream* logfile_ )

g)

NULL, &henv));
TR_SET_LOCALE_ALL, localeAttr, SQL_NTS));
henv, &hdbc));
ary?
TR_AUTOCOMMIT,  (void*)SQL_AUTOCOMMIT_OFF,
IENT_NAME, (void*)mylD.c_str(), SQL_NTS));

t, SQL_NTS, cfg.port, SQL_NTS, cfg.user,

ong int fetchSize )

olution later on)

, hdbc, &hstmt));
<<endl);
nt.c_str();

text, statement.size() ) );
te, delete)

s);
et (if any)

endl;

execCritical EXANumResultCols(hstmt,&numRes
/I no result columns means no query
if (numResultCols <=0)

LOG << "affected rows: " << affectedrow

/1 if a resultset was constructed, retrieve
if (numResultCols > 0)
/I a resultset was constructed
{
LOG <<"\n’;
I/ the number of rows in the resultSet
int resultSetSize = 0;
1/ setting number of rows to fetch with
SQLUINTEGER fetchsize = fetchBlockSize;
execCritical( EXASetStmtAttr(hstmt, SQL_
(SQLPOINTER
/lcout << "Fetch block size (SQL_ATTR_R

1/ setting position to store the fetch
execCritical(EXASetStmtAttr(hstmt, SQL_
(SQLPOINTER

/I allocate the fetch struct to be larg
fetchMe = new FetchStructinumResultCols
1/ set all pointers to 0 to make it eas
for (int i=0; i<numResultCols; i++)

fetchMe[i].sqglCharArray = 0;

ultCols));

s << "\n\n";

and print it

each fetch

ATTR_ROW_ARRAY_SIZE,
) fetchsize , 0));

OW_ARRAY_SIZE) set to " << fetchsize <<

size for a query
ATTR_ROWS_FETCHED_PTR,
) &rowsFetched, 0));

e enough for the columns

I
y to free the correct memory later

fetchMe[i].sqlCharArrayAccess = 0;

fetchMeli].sqlSmallint = 0;
fetchMe[i].sgluSmallint = 0;
fetchMe[i].sglinteger =
fetchMe[i].sglUInteger = 0;
fetchMe[i].sqIBigint ;
fetchMe[i].sqlUBigint
fetchMeli].sqlReal

fetchMe[i].sglDouble
fetchMeli].sqglChar

fetchMeli].sqlSChar
fetchMe[i].sqlDate

fetchMe[i].sqINumeric
fetchMe[i].resultLen =0;

}
execCritical( EXASetStmtAttr(hstmt, SQL_
(SQLPOINTER) &r
/I determine the datatype of the column
for ( SQLSMALLINT coINr=0; colNr<numRes
{
/I Get column description for the ¢
EXADescribeCol( hstmt, colNr+1, fet
maxColumnNameSize,
&(fetchMe[colNr].da
&(fetchMe[colNr].de
fetchMe[colINr].c_datatype = find_OD

/I bind the column to an entry in t
bindColumn( coINr+1, colNr, fetchMe

}

I output the resultset header
outputHeader();

/I fetch the columns and print them to
do

/I fetch columns
execCritical(EXAFetch( hstmt ));

ATTR_ROWS_FETCHED_PTR,
owsFetched, 0));

and additional information.
ultCols; coINr++)

olumn with number colNr
chMe[colINr].columnName,
&(fetchMe[colNr].nameLength),
tatype), &(fetchMe[coINr].columnSize),

cimalDigits), &(fetchMe[colNr].nullable) );

BC_C_Type( fetchMe[coINr].datatype );

he fetchMe array
[coINr].c_datatype );

output
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[/ output columns
outputFetchedRows();
Il correct the result set size
resultSetSize += rowsFetched;
} while ( rowsFetched == fetchBlockSize
/I add the total resultset size to the
LOG << "\nresultset consists of " << re
<< " columns\n\n®;
/I free memory for column variables aga
for (int i=0; iknumResultCols; i++)

if ( fetchMe[i].sglCharArray = 0)
{

delete[] fetchMe[i].sqlCharArra
delete[] fetchMe[i].sqglCharArra

if (fetchMe[i].sqlSmallint =0
if ( fetchMe[i].sglUSmallint !=0)
if (fetchMe[i].sqglinteger !=0)
if (fetchMe[i].sqlUInteger =0)
if (fetchMe[i].sqIBigint !=0)

if ( fetchMe[i].sqlUBigInt !=0)
if (fetchMel[i].sqlReal !=0)

if (fetchMe[i].sqlDouble !=0)
if (fetchMe[i].sgqlChar  !=0)
if (fetchMe[i].sqlSChar !=0)
if (fetchMel[i].sqlDate  !=0)
if ( fetchMe[i].sqINumeric !=0)
if (fetchMe[i].resultLen =0)

}
delete[] fetchMe;

}
/I free the handle for the statement again
execCritical(EXAFreeHandle( SQL_HANDLE_STMT

}
catch(...)
LOG << "ERROR EXECUTING STATEMENT\n\n";

cerr << "\nERROR EXECUTING STATEMENT:\n" <<
return false;

}
return true;
}
bool QueryStream::disconnectFromServer()
try
{

/I disconnecting from server
execCritical(EXADisconnect(hdbc));

/lcout << "Successfully disconnected from s

/I freeing connection handle
execCritical(EXAFreeHandle(SQL_HANDLE_DBC,
Ilcout << "Freeing connection handle: ok" <

/I freeing environment handle
execCritical(EXAFreeHandle(SQL_HANDLE_ENV,
/lcout << "Freeing environment handle: ok"

}
catch(...)
{

cerr << "Error while disconnecting from ser
return false;

return true;

)i
logfile

sultSetSize << " rows in " << numResultCols

in

Y;
yAccess;

delete[] fetchMel[i].sqlSmallint;
delete[] fetchMe[i].sqlUSmallint;
delete[] fetchMe[i].sglinteger;
delete[] fetchMe[i].sqlUInteger;
delete[] fetchMe[i].sqlIBigInt;
delete[] fetchMe[i].sqlUBigint;
delete[] fetchMe[i].sqlReal;
delete[] fetchMel[i].sqlDouble;
delete[] fetchMe[i].sqgIChar;
delete[] fetchMe[i].sqlSChar;
delete[] fetchMe[i].sqlDate;
delete[] fetchMe[i].sqINumeric;
delete[] fetchMe[i].resultLen;

, hstmt));

statement << \n' << endl;

erver." << endl,

hdbc));
< endl;

henv));
<< endl;

ver" << endl;

void QueryStream::outputHeader()

int headerLength = 1;
LOG <<"|";

for ( size_t col=0; col<numResultCols; col++)

LOG << fetchMe[col].columnName << "|";
headerLength += fetchMe[col].nameLength + 1

}
LOG << '\n';
for (int i=0; i<headerLength; i++)

LOG

<<=

LOG << '\n';

}

void QueryStream::outputFetchedRows()

for ( size_t rows=0; rows<rowsFetched; rows++ )

LOG <<"|";

for ( size_t cols=0; cols<numResultCols; co

if ( fetchMe[cols].resultLen[rows] == S

LOG <<"|";
continue;

}
switch( fetchMe[cols].c_datatype )

{

/I string data

case SQL_C_CHAR:

case SQL_C_BINARY:

/lcase SQL_C_XML:

/lcase SQL_C_VARBOOKMARK:
LOG << fetchMe[cols].sglCharArr

break;

I/l small int
case SQL_C_SSHORT:

LOG << fetchMe[cols].sqlSmallin
break;

/I unsigned small int
case SQL_C_USHORT:

LOG << fetchMe[cols].sqlUSmalll
break;

/l'long int
case SQL_C_SLONG:

LOG << fetchMe[cols].sqllnteger
break;

/I unsigned long int
case SQL_C_ULONG:

LOG << fetchMe[cols].sglUIntege
break;

I float
case SQL_C_FLOAT:

LOG << fetchMe[cols].sqlReal[ro
break;

/I double
case SQL_C_DOUBLE:

Is++)

QL_NULL_DATA)

ayAccess[rows] << "|";

tfrows] <<"";

ntfrows] << "|";

[rows] << "|";

rfrows] << "[*;

ws] <<"|";
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LOG << fetchMe[cols].sqlDouble[ rows] <<"|*; int newVal = 0;
break; int currentPos = pos_N;
while ( currentPos >=0)
/I unsigned char
case SQL_C_BIT: Ilif ( currentPos == )
case SQL_C_UTINYINT:
LOG << fetchMe[cols].sqlChar[ro ws] << "|"; /I current += add;
break; /I add=0;
1}
/1 signed char if (current < 10)
case SQL_C_STINYINT:
LOG << fetchMe[cols].sqlSChar(r ows] << "|";
break; fetchMe[cols].sgINu meric[rows].val[currentPos] = newVal;
currentPos--;
/1 big int
case SQL_C_SBIGINT: if ( currentPos >= 0)
LOG << fetchMe[cols].sqIBigInt[ rows] <<"|";
break; current = curre nt * 256 +
fetchMe[cols].sqlNumeric[rows].val[currentPos];
/I unsigned big int newVal = 0;
case SQL_C_UBIGINT: }
LOG << fetchMe[cols].sqlUBigInt [rows] << "|"; }
break; else
Il date newVal = current / 10;
case SQL_C_TYPE_DATE: current = current % 10;
{ }
/I format date to YYYY-MM-DD fo r output }
if (fetchMe[cols].sglDate[rows ].year < 1000 ) if ( fetchMe[cols].sqINumer ic[rows].val[pos_N] ==0)
LOG << "0"; {
if ( fetchMe[cols].sglDate[rows ].year <100) pos_N--;
LOG << "0"; }
if ( fetchMe[cols].sqlDate[rows ]year<10) text[pos_T--] ='0' + curre nt;
LOG << "0" if (scale==1)
LOG << fetchMe[cols].sqlDate[ro ws].year << "-";
text[pos_T--] ="
if ( fetchMe[cols].sglDate[rows ].month <10) }
<<"0"; scale--;
LOG << fetchMe[cols].sqlDate[ro ws].month << "-"; }
if ( scale==0)
if ( fetchMe[cols].sglDate[rows ].day <10) text[pos_T--] ='0";
LOG << "0"; while (scale >0)
LOG << fetchMe[cols].sqlDate[ro ws].day <<"|";
text[pos_T--] ='0";
break; if (scale==1)
{
/I numeric, i.e. decimal text[pos_T--]="";
/I not used since decimal is mapped to double text[pos_T--] ='0";
case SQL_C_NUMERIC: }
{ scale--;
/I format decimal for output
int scale = fetchMe[cols].sqINu meric[rows].scale;
char text[3*SQL_MAX_NUMERIC_LEN +2+scale]; if ( fetchMe[cols].sqINumeric[r ows].sign==0)
int pos_T = 3*SQL_MAX_NUMERIC_L EN+scale; text[pos_T--] ="
int pos_N = SQL_MAX_NUMERIC_LEN -1; LOG << text+pos_T+1 <<"|*;
text[3*SQL_MAX_NUMERIC_LEN+1+sc ale] ="\0%
/lint add = 0; break;
1lif ( fetchMe[cols].sgINumeric [rows].sign ==0)
/I add=1; /I other datatype
while ( fetchMe[cols].sqINumeri c[rows].val[pos_N] == 0 && pos_N > 0) default:
pos_N--; cout << "output: datatype " << fetchMe[cols].c_datatype << " not supported
yet" << endl;
while (pos_N>=0) throw fetchMe[cols].c_datatype;
{ break;
int current = fetchMe[cols] .sglNumeric[rows].val[pos_N]J; }
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}
LOG << '\n
}
}

void QueryStream::bindColumn( int colNo, int localC

/I allocate memory for the column to bind
allocateMemoryForBind( localColNo, c_datatype )
/1 bind the column
switch ( c_datatype )
{
/I string data
case SQL_C_CHAR:
case SQL_C_BINARY:
llcase SQL_C_XML:
/lcase SQL_C_VARBOOKMARK:
execCritical(EXABiIndCol(
hstmt, colNo, c_datatype, (SQLP
maxStringSize*sizeof(SQLCHAR),
DEBUGOUT( "bound C-String to column " <
<<endl);
break;

/I small int
case SQL_C_SSHORT:
execCritical(EXABIndCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLSMALLINT), fetchMe[lo
DEBUGOUT( "bound short int to column *
<<endl);
break;

I/ unsigned small int
case SQL_C_USHORT:
execCritical(EXABiIndCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLUSMALLINT), fetchMe[l
DEBUGOUT( "bound unsigned short int to
localColNo << ")" << endl );
break;

/'long int
case SQL_C_SLONG:
execCritical(EXABiIndCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLINTEGER), fetchMe[loc
DEBUGOUT( "bound long int to column " <
<<endl);
break;

/I unsigned long int
case SQL_C_ULONG:
execCritical(EXABiIndCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLUINTEGER), fetchMe[lo
DEBUGOUT( "bound unsigned long int to ¢
<<")" << endl);
break;

/I float
case SQL_C_FLOAT:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLREAL), fetchMe[localC

oINo, SQLSMALLINT c_datatype )

OINTER) fetchMe[localColNo].sqlCharArray,
fetchMe[localColNo].resultLen));
< colNo << " (index " << localCoINo << ")"

OINTER) fetchMe[localColNo].sqlSmallint,
calColNo].resultLen));
<< colNo << " (index " << localColNo << ")*

OINTER) fetchMe[localColNo].sqlUSmallint,
ocalColNo].resultLen));
column " << colNo << " (index " <<

OINTER) fetchMe[localColNo].sqlinteger,
alColNo].resultLen));
< colNo << " (index " << localColNo << ")"

OINTER) fetchMe[localColNo].sqlUInteger,
calColNo].resultLen));
olumn " << colNo << " (index " << localColNo

OINTER) fetchMe[localColNo].sqlReal,
olNo].resultLen));

DEBUGOUT( "bound float to column " << ¢
endl);
break;

/Il double
case SQL_C_DOUBLE:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLDOUBLE), fetchMe[loca
DEBUGOUT( "bound double to column " <<
endl);
break;

/I unsigned char
case SQL_C_BIT:
case SQL_C_UTINYINT:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLCHAR), fetchMe[localC
DEBUGOUT( "bound char to column " << co
endl);
break;

/I signed char
case SQL_C_STINYINT:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLSCHAR), fetchMe([local
DEBUGOUT( "bound signed char to column
")* << endl);
break;

11 big int
case SQL_C_SBIGINT:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLBIGINT), fetchMe[loca
DEBUGOUT( "bound signed big int to colu
")* << endl);
break;

/I unsigned big int
case SQL_C_UBIGINT:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQLUBIGINT), fetchMe[loc
DEBUGOUT( "bound unsigned big int to co
<<")" << endl);
break;

/I date
case SQL_C_TYPE_DATE:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQL_DATE_STRUCT), fetchM
DEBUGOUT( "bound date to column " << co
endl);
break;

/I numeric, i.e. decimal
case SQL_C_NUMERIC:
execCritical(EXABindCol(
hstmt, colNo, c_datatype, (SQLP
sizeof(SQL_NUMERIC_STRUCT), fet

olNo << " (index " << localColNo << ")" <<

OINTER) fetchMe[localColNo].sqlDouble,
ICoINo].resultLen));
colNo << " (index " << localColNo << ")" <<

OINTER) fetchMe[localColNo].sglChar,
olNo].resultLen));
INo << " (index " << localCoINo << ")" <<

OINTER) fetchMe[localColNo].sqlSmallint,
ColNo].resultLen));
" << colNo << " (index " << localColNo <<

OINTER) fetchMe[localColNo].sqIBigint,
ICoINo].resultLen));
mn " << colNo << " (index " << localCoINo <<

OINTER) fetchMe[localColNo].sqlUBigint,
alColNo].resultLen));
lumn " << colNo << " (index " << localColNo

OINTER) fetchMe[localColNo].sqlDate,
e[localColNo].resultLen));
INo << " (index " << localCoINo << ")" <<

OINTER) fetchMe[localColNo].sqgINumeric,
chMe[localColNo].resultLen));
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DEBUGOUT( "bound numeric to column " <<
endl);
break;

/I other datatype
default:
DEBUGOUT( "column binding: datatype " <

throw c_datatype;
break;
}
}

void QueryStream::allocateMemoryForBind( int localC

1/ allocate memory for resultLen field used to
fetchMe[localColNo].resultLen = new SQLLEN(fetc

1/ allocate memory depending on the column data
switch ( datatype )
{

/I string data

case SQL_C_CHAR:

case SQL_C_BINARY:

/lcase SQL_C_XML:

/lcase SQL_C_VARBOOKMARK:

fetchMe[localColNo].sqlCharArray = new

colNo << " (index " << localColNo << ")" <<

< c_datatype << " not supported yet" << endl

oINo, SQLSMALLINT datatype )

indicate NULL values (among others)
hBlockSize];

type

SQLCHAR[fetchBlockSize*maxStringSize];

fetchMe[localColNo].sqglCharArrayAccess = new

SQLCHAR*[fetchBlockSize];
for ('size_t i=0; i<fetchBlockSize; i++

fetchMe[localColNo].sqlCharArrayAcc
fetchMe[localColNo].sqlCharArray+i*maxStringSize;

break;

/I small int

case SQL_C_SSHORT:
fetchMe[localColNo].sqlSmallint = new S

break;

/I unsigned small int

case SQL_C_USHORT:
fetchMe[localColINo].sqlUSmallint = new

break;

/'long int

case SQL_C_SLONG:
fetchMe[localColNo].sqlinteger = new SQ

break;

/I unsigned long int

case SQL_C_ULONG:
fetchMe[localColNo].sqlUInteger = new S

break;

// float

case SQL_C_FLOAT:
fetchMe[localColINo].sqglReal = new SQLRE

break;

/ double

case SQL_C_DOUBLE:
fetchMe[localColNo].sqlDouble = new SQL

break;

)

essi]

QLSMALLINT[fetchBlockSize];

SQLUSMALLINT[fetchBlockSize];

LINTEGER[fetchBlockSize];

QLUINTEGER[fetchBlockSize];

AL[fetchBlockSize];

DOUBLE[fetchBlockSize];

/I unsigned char

case SQL_C_BIT:

case SQL_C_UTINYINT:
fetchMe[localColNo].sqlChar = new SQLCH

break;

/I signed char

case SQL_C_STINYINT:
fetchMe[localColNo].sqlSChar = new SQLS

break;

/1 big int

case SQL_C_SBIGINT:
fetchMe[localColNo].sqIBigint = new SQL

break;

/I unsigned big int

case SQL_C_UBIGINT:
fetchMe[localColNo].sqlUBigInt = new SQ

break;

/I date

case SQL_C_TYPE_DATE:
fetchMe[localColNo].sqlDate = new SQL_D

break;

/I numeric, i.e. decimal

case SQL_C_NUMERIC:
fetchMe[localColNo].sqINumeric = new SQ

break;

/I other datatype
default:
cout << "memory allocation: datatype "
throw datatype;
break;
}
}

SQLSMALLINT QueryStream::find_ODBC_C_Type( SQLSMALL
{

switch( sqlType )

{

case SQL_CHAR:

case SQL_VARCHAR:

case SQL_LONGVARCHAR:

case SQL_WCHAR:

case SQL_WVARCHAR:

case SQL_WLONGVARCHAR:
return SQL_C_CHAR;

break;

case SQL_DECIMAL:

case SQL_NUMERIC:
Ilreturn SQL_C_NUMERIC;
return SQL_C_DOUBLE;
/lreturn SQL_C_CHAR;

break;

case SQL_SMALLINT:
return SQL_C_SSHORT,;
break;

case SQL_INTEGER:

AR[fetchBlockSize];

CHAR[fetchBlockSize];

BIGINT[fetchBlockSize];

LUBIGINT[fetchBlockSize];

ATE_STRUCT [fetchBlockSize];

L_NUMERIC_STRUCT[fetchBlockSize];

<< datatype << " not supported yet" << endl;

INT sqlType )
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return SQL_C_SLONG;
break;

case SQL_REAL:

case SQL_FLOAT:

case SQL_DOUBLE:
return SQL_C_DOUBLE;

break;

case SQL_BIT:
return SQL_C_BIT;
break;

case SQL_TINYINT:
return SQL_C_STINYINT;
break;

case SQL_BIGINT:
return SQL_C_SBIGINT;
break;

case SQL_BINARY:

case SQL_VARBINARY:

case SQL_LONGVARBINARY:
return SQL_C_BINARY;

break;

case SQL_TYPE_DATE:
return SQL_C_TYPE_DATE;
break;

default:
cout << "unsupported datatype, don't kn
endl;
throw sqlType;
break;

#.

# Diff of DBGen-Files
#

# dss.h

462c462
< #define SEPARATOR '|' /* field spearator for gene

> #define SEPARATOR ',' /* field spearator for gene
482a483
> #tdefine PR_HUGE_LAST(f, str) dbg_print(DT_HUGE,

# makefile.suite

76¢70

<CC =

>CC  =/usr/bin/gcc
82,84c76,78

< DATABASE=

ow corresponding C type: "

rated flat files */
rated flat files */

f, (void *)str, 0, 0)

<< sqIType <<

< MACHINE =

< WORKLOAD =

> DATABASE= DWA

> MACHINE = LINUX

> WORKLOAD = TPCH

-D$(DATABASE)

-D$(DATABASE)

*)data);
char *)data);
r *)data);

(char *)data);

88c82

< CFLAGS =-O -DDBNAME=\"dss\" -D$(MACHINE)
-D$(WORKLOAD)

> CFLAGS =-01 -DDBNAME=\"dss\" -D$(MACHINE)
-D$(WORKLOAD) -DTERABYTE -DEOL_HANDLIN -DEOL_HANDLING
print.c

114c114

< fprintf(target, "%s", (char

> fprintf(target, "\"%s\"", (

153c153

< fprintf(target, "%c", *(cha

> fprintf(target, "\"%c\"", *

484c484

< PR_HUGE(dfp, &new);

> PR_HUGE_LAST(dfp, &new);

# tpcd.h

51a52,60

> #ifdef DWA

> #define GEN_QUERY_PLAN "-- GEN_QUERY_PLAN"
> #define START_TRAN ™

> #define END_TRAN "COMMIT;"

> #define SET_OUTPUT ™

> #define SET_ROWCOUNT "LIMIT %d\n"

> #define SET_DBASE ~ "OPEN SCHEMA %s;\n"

> #endif

>
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Appendix G: Pricing Information

EXASOL AG
Neumeyerstrasse 48
D-90411 Nirnberg

T +49 911 23991 0

F +49 911 23991 5241

CPI Computer Partner Handels GmbH
Kapellenstr. 11
D-85622 Feldkirchen

Here is the requested price list:

cc
EXASJAL

March 31, 2008

| Product | Part Number Price ‘ Quantity | Discount | Extended Price |
Cluster-Software EXASolution 2.0 EXA-26N-12G 395,767 $ 1 10% 356,190 $
for 26 nodes with 12 GB
License for 3 years
(EXACluster OS 1.3 included)
Premium-Support 24x7 (3.9%) EXA-SUP-P 15,435 $ 1 15,435 $
Total 371,625 $
This quote is valid for 60 days.
EXASOL Pricing Contact:
Olga Sapozhnykova
sales@exasol.com
TPC-H FULL DISCLOSURE RERD G-100
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