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Introduction

HP has partnered with i2 Technologies to provide Supply Chain Planner (SCP) on HP-UX for over 10 years. During that time the HP-UX and SCP combination has been widely distributed across a large portion of i2’s installed base. Clients continually look to HP and i2 for performance enhancements to reduce their planning window. HP makes performance enhancements available on a regular basis to the joint HP and i2 installed base through new server offerings. HP has a broad portfolio of HP-UX solutions across both HP 9000 PA-RISC and HP Integrity servers to support i2 environments. During the investigation phase of an upgrade or new model deployment, the information regarding the application performance on a specific server is often required. i2 has created multiple SCP benchmarks to evaluate various industry templates and their planning performance. These tests have been widely utilized for a number of years to evaluate new technology. The purpose of this brief is to explain the various benchmark observations and results noted across a variety of HP-UX servers in order to provide clients with information to support their server selection process and deployment decisions.

Problem statement
When performance enhancements are offered, clients would like to know what level of performance improvement should be expected for a specific application running with their data. Unfortunately, it is very difficult to predict what a specific application will do with a unique set of data. 
Benchmarking
During the stages of SCP deployment, clients are concerned with the load, solve and unload processes. HP has executed comparative SCP tests over a number of years. This benchmark exercise, conducted at HP, focuses on the solve times and demonstrates how data specific to industry verticals is handled by the enhanced hardware. The series of tests are standard i2 datasets that include benchmarking scripts focused on industry vertical templates including Semiconductor, High Technology and Distribution. The tests were executed across many of the leading HP systems over a wide range of hardware releases. Depending on the period of time a system was marketed a particular server might be referred to under different nomenclature [See Table 6]. Clients can review the resulting information to provide guidance as to the level of performance enhancement which might be expected when upgrading hardware. 

i2 Supply Chain Planner is a CPU intensive, memory resident, single threaded application with the exception of the user interface. It performs best when a dedicated CPU is provided for the engine and enough RAM is available to comprise the model. During the tests, differences in performance were observed when moving between platforms while keeping the same chip clock speed. Comparing different systems against each other is difficult, because there are strengths and weaknesses inherent to each system design. It was noted that reduced memory latency between the CPU and RAM in the server design reduces the time it takes to execute the benchmark. During the testing a direct correlation between the speed of the CPU and the i2 SCP performance was discovered; therefore, the server configurations noted in the benchmarks focus on the individual chip performance within the server. 

The N4000 440 MHz server was selected as the point of reference for comparison purposes as a common server across all results. All other comparisons are drawn against this system to reduce the number of variables and focus on the chipset. Certain tests were not completed on some of the servers (ex. N4000/550). When this occurred, the information for that particular SKU level  was not included in the cumulative numbers. 

The resulting number in the benchmark represents total time required to plan for a varying number of SKU locations. All values for the tests are expressed in seconds duration. There is a separate table and graph for each industry type: Semiconductor, High Technology and Distribution [Reference Tables 1-3 and Graphs 1-3]. A table is provided that summarizes all of the times and quantifies differences between platforms [Reference Table 4]. The cumulative information from Table 4 is used to create additional graphs demonstrating summary results by industry and by server [Reference Graphs 4-5]. There are countless ways to interpret data depending on the questions asked and the answers that are sought. One of the methods is put forth in Table 5. In this table percentage of time reduction is calculated for a variety of server combinations based on the cumulative data in Table 4. 

Summary

i2 Supply Chain Planner performance comparison across multiple HP-UX platforms provided a wealth of information as well as a view into i2’s SCP application design. The HP-UX servers provide an excellent base for the SCP 64-bit application’s support of large models with complex algorithms. The performance of the application and planning cycle is closely linked to the computing performance of the server design and processor chipset. Reducing memory latency by increasing bandwidth between the processor and memory resident model improves the processing performance for the model resident in memory. Overall performance improvement was observed with every increase in the chipset clock speed. 
Each of the latest server architectures provides increased performance over the previous generation’s designs. The HP Integrity servers provide significant performance improvement over the HP 9000 Series (PA-RISC). In particular, the HP Integrity servers with the Itanium 2 1.5 GHz processors were 57% faster than the HP 9000 PA-RISC 875 MHz server and have a 71% performance improvement over the commonly deployed PA-RISC 550 MHz servers. 

In general, the 875MHz chipset gave a 12% performance improvement over the 750MHz chipset, a 32% performance lift when compared to the 550MHz chipset and a 46% performance improvement when compared to the 440MHz chips. The 750MHz chipset gave a 23% performance improvement over the 550MHz chipset and a 38% improvement over the 440MHz chips. In turn the 550MHz chipset gave a 20% performance improvement over the 440MHz chipset. The rx5670 1.5 GHz improved performance by 57% over the 875MHz PA-RISC chips, a 62% improvement over the 750MHz PA-RISC chipset, a 71% improvement over the 550MHz PA-RISC chipset and a 77% performance advantage over the 440MHz PA-RISC chipset.

The rp7410/875 system performed 11% better than the rp5470/875 system, which is attributed to the improvement to lower latency when accessing memory. The rp8400/875 system performed 1% better than the rp7410/875 system. This type of performance difference is considered to be in the noise level and not attributable to design differences between systems. The rp7410 and the rp8400 are both cell based and their access to memory should be approximately the same. The rp8400/875 was 11% faster than the rp5470/875 and again, this is attributed to lower latency memory access. 

The above observations are based on generic i2 datasets executed in a dedicated server environment. The performance of an individual deployment relies on the relationship between the i2 application, the server configuration, the individual business processes or complexities modeled and the various deployment decisions (multiple applications deployed on a server, system tuning, sequential vs. simultaneous engines) that affect the external makeup of the overall environment. However, this information can be used as a guideline to determine the level of performance enhancement which might be expected when upgrading hardware. The HP i2 Technical Alliance team will continue to monitor the SCP performance characterization and provide updates to this brief as new HP server offerings are introduced. 
Tables and graphs

Semiconductor results

Table 1. Semiconductor industry benchmark results

	
	10,000
	100,000
	400,000
	500,000

	N4000/440
	274
	755
	2275
	2781

	L2000/440
	251
	690
	2037
	2483

	N4000/550
	203
	558
	1663
	2037

	rp5470/750
	162
	439
	1298
	1583

	rp7400/750
	162
	441
	1309
	1597

	rp8400/750
	145
	397
	1177
	1446

	rp5740/875
	145
	398
	1188
	1460

	rp7410/875
	128
	357
	1068
	1306

	rp8400/875
	128
	358
	1070
	1315

	rx5670/1GHz
	76
	235
	732
	901

	rx5670/1.3GHz
	55
	175
	551
	681

	rx5670/1.5GHz
	51
	157
	488
	600


Graph 1. Semiconductor industry benchmark results
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Hi-Tech results

Table 2. Hi-Tech sector benchmark results

	
	500,000
	750,000
	1,000,000
	1,500,000
	2,000,000

	N4000/440
	4743
	7094
	9112
	14138
	18587

	L2000/440
	4444
	6569
	8718
	13000
	17766

	N4000/550
	
	5344
	7074
	10546
	14424

	rp5470/750
	2955
	4384
	5781
	8645
	11865

	rp7400/750
	2949
	4404
	5843
	8708
	11905

	rp8400/750
	2635
	3903
	5178
	7725
	10594

	rp5470/875
	2653
	3948
	5223
	7817
	10662

	rp7410/875
	2368
	3506
	4652
	6913
	9507

	rp8400/875
	2346
	3455
	4594
	6845
	9405

	rx5670/1GHz
	1529
	2266
	3014
	4508
	6120

	rx5670/1.3GHz
	1155
	1708
	2264
	3393
	4644

	rx5670/1.5GHz
	1022
	1512
	2003
	2989
	4080


Graph 2. Hi-Tech sector benchmark results
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Distribution results

Table 3. Distribution benchmark results
	
	150,000
	500,000
	800,000
	1,200,000
	2,000,000

	N4000/440
	825
	2713
	4461
	6550
	11381

	L2000/440
	762
	2491
	4012
	6369
	7549

	N4000/550
	619
	2041
	3249
	4906
	8499

	rp5470/750
	482
	1599
	2566
	3833
	5972

	rp7400/750
	490
	1616
	2588
	3875
	6801

	rp8400/750
	438
	1459
	2332
	3508
	6119

	rp5470/875
	446
	1474
	2354
	3520
	6149

	rp7410/875
	395
	1313
	2106
	3136
	5590

	rp8400/875
	400
	1321
	2101
	3167
	5558

	rx5670/1GHz
	277
	908
	1454
	2180
	3858

	rx5670/1.3GHz
	207
	689
	1106
	1650
	2932

	rx5670/1.5GHz
	186
	610
	979
	1463
	2593


Graph 3. Distribution benchmark results

[image: image4.emf]Distribution Benchmark

0

2000

4000

6000

8000

10000

12000

150,000 500,000 800,000 1,200,000 2,000,000

Number of SKUs

Test Run (Seconds)

N4000/440

L2000/440

N4000/550

rp5470/750

rp7400/750

rp8400/750

rp5470/875

rp7410/875

rp8400/875

rx5670/1GHz

rx5670/1.3GHz

rx5670/1.5GHz


Cumulative results

Table 4. Cumulative benchmark results 
	
	Distribution
	Semiconductor
	Hi-Tech
	Sum of Time for all Tests

	N4000/440
	25930
	6085
	48931
	80946

	L2000/440
	21183
	5461
	46053
	72697

	N4000/550
	19314
	4461
	37388
	61163

	rp5470/750
	14452
	3482
	30675
	48609

	rp7400/750
	15370
	3509
	30860
	49739

	rp8400/750
	12856
	3165
	27400
	43421

	rp5470/875
	13943
	3191
	27650
	44784

	rp7410/875
	12540
	2859
	24578
	39977

	rp8400/875
	12547
	2871
	24299
	39717

	rx5670/1GHz
	8677
	1944
	15908
	26529

	rx5670/1.3GHz
	6584
	1462
	12009
	20055

	rx5670/1.5GHz
	5831
	1296
	10584
	17711


Graph 4. Cumulative results by industry
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Graph 5. Cumulative results by server
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Table 5. Expected time reduction for planning model
	
	N4000

440 MHz
	L2000

440 MHz
	N4000

550 MHz
	rp5470

750 MHz
	rp7400

750

MHz
	rp8400

750 MHz
	rp5470

875 MHz
	rp7410

875 MHz
	rp8400

875 MHz
	rx5670

1

GHz
	rx5670

1.3

GHz
	rx5670

1.5

GHz

	N4000/440
	0%
	
	
	
	
	
	
	
	
	
	
	

	L2000/440
	10%
	0%
	
	
	
	
	
	
	
	
	
	

	N4000/550
	24%
	16%
	0%
	
	
	
	
	
	
	
	
	

	rp5470/750
	40%
	33%
	21%
	0%
	
	
	
	
	
	
	
	

	rp7400/750
	39%
	32%
	19%
	-2%
	0%
	
	
	
	
	
	
	

	rp8400/750
	46%
	40%
	29%
	11%
	13%
	0%
	
	
	
	
	
	

	rp5470/875
	45%
	38%
	27%
	8%
	10%
	-3%
	0%
	
	
	
	
	

	rp7410/875
	51%
	45%
	35%
	18%
	20%
	8%
	11%
	0%
	
	
	
	

	rp8400/875
	51%
	45%
	35%
	18%
	20%
	9%
	11%
	1%
	0%
	
	
	

	rx5670/1GHz
	67%
	64%
	57%
	45%
	47%
	39%
	41%
	34%
	33%
	0%
	
	

	rx5670/1.3GHz
	75%
	72%
	67%
	59%
	60%
	54%
	55%
	50%
	50%
	24%
	0%
	

	rx5670/1.5GHz
	78%
	76%
	71%
	64%
	64%
	59%
	60%
	56%
	55%
	33%
	12%
	0%


Benchmark server nomenclature

Table 6. HP-UX server specification information

	Server
	Original server name
	Processor type
	Processor rating

	N4000
	
	PA-RISC
	440 MHz

	L2000
	
	PA-RISC
	440 MHz

	N4000
	
	PA-RISC
	550 MHz

	rp5470
	L3000
	PA-RISC
	750 MHz

	rp7400
	N4000
	PA-RISC
	750 MHz

	rp8400
	
	PA-RISC
	750 MHz

	rp5470
	L3000
	PA-RISC
	875 MHz

	rp7410
	N4000/rp7400
	PA-RISC 
	875 MHz

	rp8400
	
	PA-RISC
	875 MHz

	rx5670
	
	Itanium 2
	1 GHz

	rx5670
	
	Itanium 2
	1.3 GHz

	rx5670 
	
	Itanium 2 
	1.5 GHz


For more information 

HP Integrity website: www.hp.com/go/itanium
i2 Technologies website: www.i2.com
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