
 

 

TPC-H Rev. 2.0  

HP AlphaServer ES45 Cluster  
Using Oracle9i  Release 2  

with Real Application Clusters 
Report Date: 
November 18, 2002 

Total System Cost Composite Query per Hour Metric Price / Performance 

 
$2,390,963  

 5976.7 
QphH@300GB 

$400.05 
$/QphH@300GB 

Database Size Database Manager Operating System Other Software Availability Date 

300GB 

 
Oracle9i Enterprise 

Edition Release 2 with 
Real Application 

Clusters 

HP Tru64 UNIX 
V5.1A/IPK 

None June 1, 2002 

 
 

Database Load Time = 2:04:44 Load Included Backup: N Total Data Storage / Database Size = 36.01 
RAID (Base tables only): N RAID (Base tables and auxiliary data structures): N RAID (All): Y 

System Configuration:  (4 Node Cluster Aggregate) 
 Processors:         16 Alpha EV 68/1000 MHz CPUs with 8 MB cache 
 Memory:         128 GB memory 
 Disks:         640 Drives 
Total Disk Storage:       10,803.52 GB 

 
 

Oracle Corporation 

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8000

RF2

RF1

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8a

7

6

5

4

3

2

1

147.2 1235.4

Power Test
Throughput Test
Geometric Mean of Power Test
Arithmetic Mean of Throughput Test

Query Time in Seconds

 



 

 

TPC-H Rev. 2.0  
HP AlphaServer ES45 Cluster  

Using Oracle9i  Release 2  
with Real Application Clusters Report Date: 

November 18, 2002 

 

 

 
Oracle Corporation 

Description Part Number
Third Party 

Brand
Unit Price Qty

Extended
Price

3 yr. M aint.
Price

Server Hardware
Compaq AS ES45 68/1000 M2 4GB Unix DA-68DAA-DA 1 42,992 4 171,968 71,584
ES45 Tower Enclosure BA61M-CT 1 275 4 1,100 Inc.
ES45 68/1000 SMP CPU Unix KN610-DB 1 8,800 12 105,600 Inc.
ES45 4GB Memory Option MS620-DA 1 14,643 28 410,004 Inc.
Optional Power Supply, Self Sensing H7906-A9 1 688 4 2,752 Inc.
18.2GB 10K RPM Ultra3 SCSI 3R-A0585-AA 1 341 13 4,433 Inc.

Power Cord BN18J-1K 1 7 8 56 Inc.
SCSI Drive Cage, 6 Slot BA610-6D 1 413 4 1,652 Inc.
1 CH W ide Ultra-2 (LVD) Adapter 3X-KZPCA-AA 1 175 4 700 Inc.
PCI to Dual-Prt FE TX NIC 3X-DE602-AA 1 208 4 832 Inc.
Memory Channel Hub (w/4 line cards) CCMHB-AA 1 5,386 1 5,386 Inc.
PCI MC2 Controller CCMAB-AA 1 1,645 4 6,580 Inc.
10 Meter Cable for MC2 BN39B-10 1 231 4 924 Inc.
64 Bit FC HBA T64/VMS DS-KGPSA-CA 1 1,869 16 29,904 Inc.
D Shelf 180W  1Doc BLW  Metric Blue DS-BA356-JD 1 778 2 1,556 Inc.
PCI to UltraSCSI Adapter UW SE KZPBA-CA 1 253 2 506 Inc.
Ultra 68VHD 3M Cable Assembly BN37A-03 1 77 2 154 Inc.
VT510;W hite; North Amer; No key VT510-AA 1 336 4 1,344 0
US/CANADA W 95 KYBD W HIT PCXLA-NA 1 14 4 56 0

 Subtotal 745,507 71,584
STORAGE:
USA Model 914 Storage Shelf DS-SW XEB-AA 1 39,267 8 314,136 127,080
Controller w/o ECB Cable Kit DS-HSG80-BK 1 7,440 48 357,120 Inc.
16-Port SAN Switch DS-DSGGB-AB 1 15,675 2 31,350 Inc.
Short-W ave Optical GBICs DS-DXGGA-SA 1 204 32 6,528 Inc.
Model 2200 ECB DS-SE2CS-CB 1 312 48 14,976 Inc.
Fibre Channel Cables BNGBX-30 1 208 64 13,312 Inc.
12/24gb 4MM Dat 5.25 Tape Drive TLZ10-LB 1 376 4 1,504 3,448
9.1GB 7200RPM Disk** DS-RZ1DA-VW 1 358 6 2,148 Spared
18.2GB 10K RPM Ultra3 SCSI 3R-A0585-AA 1 341 634 216,194 Spared

Subtotal 957,268 130,528
Software
3YR, AS ES40/45 UNIX BRNZ24X7 FM-E4W US-36 1 1,896 4  7,584
3YR Digital Unix O/S & LP FM-CDDST-36 1 6,765 4  27,060
TRU64 UNIX AlphaCDROM QA-MT4AA-H8 1 248 4 992  
3YR AS ES45 UNIX SMP FM-62USM-36 1 214 12  2,568
3YR 7X24 HS*80 Platform SW FM-PLAT2-36 1 414 48 19,872
HSG80 ACSsf All Lic/PCRM Pkg QB-6BUAA-SB 1 3,850 48 184,800  
Oracle9i Database Enterprise Edition Release 2, 
Named User Plus for 3 years Oracle 2 10,000 16 160,000

Real Application Clusters, Names User Plus for 3 
years Oracle 2 5,000 16 80,000

Partitioning, Named User Plus for 3 years Oracle 2 2,500 16 40,000
Oracle Database Server Support Pkg for 3 years Oracle 2 6,000 4  24,000
Oracle Mandatory E-Business Discount (license and 
support)* Oracle 2 ($60,800) 1 ($60,800)

Subtotal 404,992 81,084

Notes:** 10% Spares
1=IC System Solutions, 2=Oracle(Herve Lejeune, 
herve.lejeune@oracle.com, 650 560-1894 (Please 
see Appendix G))

Subtotal $2,107,767 $283,196

 Three-Year Cost of Ownership: $2,390,963
Audited by InfoSizing QphD 5,976.70
All prices are based on similar quantities and configurations. $ / QphD $400.05 
Prices used in TPC benchm arks reflect the actual prices a custom er would pay for a one-tim e purchase of the stated components. Individually negotiated 
discounts are not perm itted. Special prices based on assum ptions about past or future purchases are not perm itted. All discounts reflect standard pricing polic ies 
for the listed components. For com plete details, see the pricing sections of the T PC benchm ark specifications. If you find that the stated prices are not available 
according to these terms, please inform  the T PC at pricing@tpc.org. T hank you.      
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Numerical Quantities 
 
Measurement Results: 
 
 Database Scale Factor =  300 
 Total Data Storage / Database Size =  36.01 
 Start of Database Load =  2002-04-21 00:45:40 
 End of Database Load =  2002-04-21 02:50:24 
 Database Load Time =  02:04:44 
 Query Streams for Throughtput Test =  6 
 TPC-H Power =  7338.8 @300GB 
 TPC-H Throughput =  4867.4 @300GB 
 TPC-H Composite Query-per-Hour Metric (QphH@Size) =  5976.7 @300GB 
 Total System Price Over 3 Years =  $2,390,963 
 TPC-H Price/ Performance Metric ($/QphH@Size) =  $400.05 
 
Measurement Intervals: 
 
 Measurement Interval in Throughput Test (Ts) =   28,289.0 seconds 
 
Duration of Stream Execution: 

 
 

 Stream ID Seed Start Date Start Time End Date End Time Duration
Stream 0: 421025024 4/21/2002 2:57:01 4/21/2002 4:32:05 1:35:04
Stream 1: 421025025 4/21/2002 4:32:08 4/21/2002 12:15:10 7:43:02
Stream 2: 421025026 4/21/2002 4:32:08 4/21/2002 12:15:10 7:43:02
Stream 3: 421025027 4/21/2002 4:32:08 4/21/2002 11:37:39 7:05:31
Stream 4: 421025028 4/21/2002 4:32:08 4/21/2002 12:07:23 7:35:15
Stream 5: 421025029 4/21/2002 4:32:08 4/21/2002 12:15:11 7:43:03
Stream 6: 421025030 4/21/2002 4:32:08 4/21/2002 12:00:07 7:27:59
Refresh 4/21/2002 12:15:11 4/21/2002 12:40:17 0:25:06
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TPC-H Timing Intervals (in seconds) 
 
 
 
 
 

 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8a Q9 Q10 Q11 Q12

Stream 00 751.5 92.8 46.9 30.9 135.8 35.8 161.0 124.3 486.1 130.2 76.7 182.8

Stream 01 2765.5 635.4 400.5 55.0 876.7 242.9 1695.3 598.1 2278.0 954.7 779.1 1243.6

Stream 02 3504.6 611.5 182.7 462.4 1187.4 75.0 1037.2 821.6 2530.4 936.8 771.9 1579.0

Stream 03 2912.0 559.9 422.9 176.8 626.6 179.6 812.9 566.7 2529.5 600.0 908.3 1047.1

Stream 04 3342.2 468.1 321.5 87.1 742.0 308.0 799.2 597.5 2140.1 1021.5 1000.2 1874.9

Stream 05 3060.8 791.1 219.1 572.6 1575.3 260.0 1262.3 698.4 2198.5 609.3 310.0 2424.5

Stream 06 3223.2 686.2 181.0 356.6 1275.6 162.4 743.3 676.7 2723.0 561.8 411.1 1175.7

Minimum 2765.5 468.1 181.0 55.0 626.6 75.0 743.3 566.7 2140.1 561.8 310.0 1047.1

Average 3134.7 625.4 287.9 285.1 1047.3 204.6 1058.4 659.8 2399.9 780.7 696.8 1557.5

Maximum 3504.6 791.1 422.9 572.6 1575.3 308.0 1695.3 821.6 2723.0 1021.5 1000.2 2424.5

Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22 RF1 RF2

Stream 00 376.5 23.5 84.0 101.6 434.7 881.7 251.9 121.8 801.9 85.5 132.0 152.0

Stream 01 1827.8 307.9 862.7 674.4 1735.8 3476.3 1090.8 377.1 4005.5 899.3 103.0 146.0

Stream 02 1791.8 326.1 857.7 758.0 1877.9 3027.9 1358.5 761.6 2779.7 542.0 103.0 145.0

Stream 03 1432.0 599.6 619.1 462.4 2089.6 2302.6 995.2 616.1 4254.9 817.8 108.0 158.0

Stream 04 1082.3 448.7 710.5 555.4 1833.8 3458.2 1749.8 436.5 3722.6 615.4 102.0 153.0

Stream 05 1407.5 85.2 474.5 774.9 1938.6 2792.2 1260.2 644.3 3994.4 429.3 104.0 144.0

Stream 06 1941.1 210.0 438.9 972.8 1710.9 3259.9 845.2 485.0 3842.4 996.5 104.0 136.0

Minimum 1082.3 85.2 438.9 462.4 1710.9 2302.6 845.2 377.1 2779.7 429.3 102.0 136.0

Average 1580.4 329.6 660.6 699.6 1864.4 3052.9 1216.6 553.4 3766.6 716.7 104.0 147.0

Maximum 1941.1 599.6 862.7 972.8 2089.6 3476.3 1749.8 761.6 4254.9 996.5 108.0 158.0
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