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Test Objective 
 
The object of this test was to measure and report the power consumption of an Intel Xeon 
(Woodcrest) based server versus a similarly configured AMD Opteron based server, with a 
transaction workload accessing data stored in a Relational Database Management System. The 
tests were intended to measure power consumption information for both calculation intensive 
tasks and disk intensive tasks. The collected data would then be used to estimate power savings, 
electricity cost savings and reduction in emissions (carbon footprint) for the system that has the 
best power consumption profile. 
 
 
Background 
 
There are substantial benefits that can accrue from reduced computer power consumption. For 
example laptop computers will run longer on a single battery charge and server computers will 
consume less power, generate less heat (reducing air conditioning costs) and run quieter 
(because system cooling fans do not have to run as fast to cool the system’s components). 
 
There are a number of factors that affect the power consumed by computer chips. Copper versus 
aluminum interconnects, silicon on insulator technology, process line widths and transistor size all 
affect power consumption. In addition modern computers have sophisticated designs that adjust 
the frequency and/or voltage supplied to various system components depending upon the 
system’s load characteristics at any given point in time. These techniques reduce the power 
consumed and the heat generated by the system. 
 
Computers often spend significant amounts of time waiting for some outside event to complete 
before processing can continue. Keyboard input, messages from a network connection, input 
from or output to a disk drive and output to a printer are all examples of slow external activities 
that can become bottlenecks to a computer system. While the computer is waiting for one of 
these events to complete it may just sit and “spin” while executing “no-op” or “idle” commands. 
 
A further architectural issue with modern data processing systems is that the computer may have 
more than one “core” or execution unit. If an application is executing some single-threaded code, 
one of the computer’s cores could be busy while other cores are waiting for work. 
 
Finally, within a given CPU chip there can be specialized units to perform functions like floating 
point math. If an application does not require many floating point calculations, as might be the 
case for a word processing application, these floating point math sub-systems will consuming 
power while they wait for data to be processed.  
 
Computer chip designers have begun to use a variety of clever techniques in their chip designs to 
deal with these idle and partial load conditions. Some machines will reduce the clock frequency. 
Some machines will selectively power down subsystems (like whole CPU cores). Some machines 
will put functional units into a “sleep” state and then wake them back up when needed. 
 
Companies like Intel and AMD have implemented different combinations of these techniques and 
this has given rise to a debate about the relative merits of the various combinations. The tests 
described in this white paper attempt to shed light on this topic by measuring power consumed by 
two virtually identical server systems when they are placed under virtually identical transaction 
processing loads. The collected data is reported as a normalized value of “transactions per 
kilowatt hour”. 
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Test Environment  
 
These tests were conducted at the client/server testing 
facility located in the offices of Neal Nelson & Associates. 
This facility includes a test bed with 96 client machines. 
The test bed is a Linux cluster that has been configured 
to run under the control of the Neal Nelson Multi-Node 
Remote Terminal Emulator (RTE) software package.  In 
this configuration all of the RTE client machines can be 
directed to perform functions either independently or in a 
synchronized fashion. 
 
In addition to the RTE client machines there were two 
different server machines, one Xeon and one Opteron, 
that were configured and used during this test sequence. 
The configuration of these servers will be described later 
in this white paper. 
  
The following diagram shows the relationship between the various machines that were used in 
the test.  
 

 
 

Figure 1:  Relationship of RTE nodes, hub/routers and server 
 

Transaction Description 
 
We selected a credit card purchase as the basis for this transaction test. A common type of credit 
card purchases is a gas pump transaction. This transaction requires two steps to complete the 
purchase. First the credit card is read and the fuel purchase is authorized. Second, when fuel 
dispensing is complete, the server records the details of the sale like the dollar amount and the 
quantity of fuel in the database tables. As part of this second step a record is also written to the 
sequential transaction log file.  
 
Transactions of this type were submitted by simulated World Wide Web users from the RTE 
nodes to an Apache2 HTTP web server which was running on the Xeon and Opteron server 
machines. The Apache2 web server, through a “.cgi” binary executable program, accessed data 
that was stored in indexed files or in a relational database. 
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Database 
 
The database used by this test consists of two tables and one sequential log file. The two tables 
were a “credit card” table and a “gas station” table. The sequential file is a transaction log of the 
events that occur during a test run. The layouts of the tables are listed in Appendix A. 
 
The tables used by this test were a fixed size. The credit card table had 750,000,000 rows and 
the gas station table had 75,000,000 rows. The transaction log file was preallocated at a size 
such that it will not be filled during a test run. 
 
 
Configuration of Servers 
 
The server systems used in these tests were configured to perform the functions of both 
database server and application server. Both the Xeon (Woodcrest) and the Opteron servers 
were configured with two CPU sockets and dual core chips were installed in each socket. The 
system “tunables” were configured identically for both the Xeon and Opteron systems. 
 
 Intel Xeon (Woodcrest) AMD Opteron 
Processor Model 5160 8222 
Processor Speed 3.0 Gigahertz 3.0 Gigahertz 
Processor L1 Cache Size 64k 64k/64k 
Processor L2 Cache Size 4 Megabytes 1 Megabyte 
Memory Size 8 Gigabytes 8 Gigabytes 
Memory Type FB-DIMM DDR II 
Boot Drive Type SATA II SATA II 
Boot Drive Brand Hitachi  Hitachi 
Boot Dive Model Deskstar HDS721680PLA Deskstar HDS721680PLA 
Boot Drive Size 82 Gigabytes 82 Gigabytes 
Boot Drive Average. Seek 8.5ms 8.5ms 
Boot Drive RPM 7,200 7,200 
Power Supply Brand Delta Delta 
Power Supply Model TDPS-600 ABA DPS-500 GBM 
Power Supply Rating 600 Watts 500 Watts 
Number of Data Drives 4 4 
Data Drive Type SCSI 320 SCSI 320 
Data Drive Brand Seagate Seagate 
Data Drive Model Cheetah ST3146854LC Cheetah ST3146854LC 
Data Drive Size 147 Gigabytes 147 Gigabytes 
Data Drive Average Seek 3.7ms/4.2ms 3.7ms/4.2ms 
Data Drive RPM 15,000 15,000 
Data Drive Configuration Linux Software RAID 0 Linux Software RAID 0 
Data Drive SCSI Host Adapter Adaptec 29320 Adaptec 29320 
Data Drive File System Type Ext2 Ext2 
Operating System Version 64 bit Suse Linux Ent. Srvr 10 64 bit Suse Linux Ent Srvr 10 
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Test Procedure 
 
The test procedure consisted of the following steps: 
 

1. Configure each server with two (dual core) processors and load the operating system 
(Suse Linux Enterprise Server version 10), the database server software and the test 
application software. 

 
2. Execute utility programs to initialize the test database, load test data into the test 

database and clear the sequential transaction log file. 
 

3. Start background “daemon” processes to access the database tables and write records to 
the transaction log file. 

 
4. Run the transaction test eleven times with user load levels of 50, 75, 100, 150, 200, 250, 

300, 350, 400, 450 and 500 simultaneous users. At each user load level the transaction 
load is presented as a steady state for 30 minutes. During this thirty minute time period 
the server’s total power usage (in watt hours) is recorded by a “Watts Up Pro” power 
meter. The server machine is re-booted between each test run to clear out any data in 
the kernel’s disk cache buffers. 

 
5.  Repeat the above steps for each of the two (Xeon and Opteron) servers. 

 
 

Note: A SATA boot disk is mounted in each server’s 1U chassis and the power for this internal 
disk is included in the total power consumed and reported for the server. The four SCSI data 
disks have a stand-alone external enclosure, which has its own power supply. The power 
consumed by this external disk array is not included in the calculation of transactions per kilowatt 
hour. This choice was made because, as external devices the power consumption of the disk 
array is not under the control of the server processor chips. 
 
Test Results 
 
We ran two sets of tests. For the first set each server was configured with one “dual core” 
processor. In the second set each server was configured with two dual core processors. 
 
In reviewing the test results please remember that the SQL Transaction Benchmark is designed 
to provide “incremental stress” to the server. At lower user counts the benchmark accesses 
smaller sub-sets of the data in the database. This means that at lower user load levels the “disk 
I/O” is actually performed to and from the kernel’s disk cache in memory rather than from the 
physical disks. At these lower user load levels the benchmark is limited by the calculation and 
memory access capabilities of the server platform. As the user load levels are increased, the 
sizes of the data sub-sets are also increased. Thus at the higher user load levels the kernel disk 
buffer cache is overwhelmed and the server’s throughput is limited by the server’s physical disk 
input/output capabilities. Since the same disk drives were used as the data drives for all of these 
tests, the right side of each graph is essentially flat and the reported throughput converges on 
similar values (which are defined by the physical characteristics of the disk). 
 
The following tables and graphs present the throughput, power consumed and calculated 
transactions per kilowatt hour for the Xeon and Opteron while executing the SQL Transaction 
Benchmark with the MySQL Relational Database Management Software. 
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Test Results for Servers with Two Dual Core Processors 
 

 
Two Dual Core Processors, Data Collected During 30 Minute MySQL Transaction Test Runs 

Active     
Users 

Xeon Watt 
Hours 

Opteron 
Watt Hours 

WH Sav. / 
30 Min. 

Opt. % 
Pwr Sav. 

Xeon Total     
Transactions 

Opteron Total 
Transactions 

Xeon Trans. 
Per KWH 

Opt. Trans. 
Per KWH 

Opteron       
% Better 

Idle 143.5 87.7 55.8 63.6          
50 160.0 144.0 16.0 11.1 476,376  482,860 2,977,350 3,353,194 12.6 
75 159.4 144.5 14.9 10.3 460,904  477,048 2,891,493 3,301,370 14.2 
100 159.1 144.2 14.9 10.3 439,796  451,126 2,764,274 3,128,474 13.2 
150 159.9 141.2 18.7 13.2 317,030  326,076 1,982,677 2,309,320 16.5 
200 153.5 138.8 14.7 10.6 238,368  237,736 1,552,886 1,712,795 10.3 
250 153.7 139.3 14.4 10.3 234,680  234,912 1,526,871 1,686,375 10.4 
300 153.7 139.6 14.1 10.1 233,600  232,076 1,519,844 1,662,436 9.4 
350 153.9 139.7 14.2 10.2 231,360  229,966 1,503,314 1,646,142 9.5 
400 154.0 139.7 14.3 10.2 228,590  226,048 1,484,351 1,618,096 9.0 
450 154.2 139.8 14.4 10.3 226,156  224,078 1,466,641 1,602,847 9.3 
500 154.4 139.7 14.7 10.5 223,626  221,010 1,448,355 1,582,033 9.2 

 

Figure 2:  Table of Throughput and Power Consumed for MySQL RDBMS Xeon vs. Opteron 
 
 

Two Dual Core Processors, Transactions per Kilowatt Hour

MySQL, Intel Xeon 3.0 GHz vs AMD Opteron 3.0 GHz 
Larger numbers mean more energy efficient
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Figure 3:  Graph of Transactions per Kilowatt Hour for MySQL RDBMS Xeon vs. Opteron 
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Estimated Savings in Electricity Cost 
 
The following are examples of calculations for possible savings in electricity cost represented by 
these findings. There are many variables in these calculations and we have made estimates and 
assumptions for several of these factors. Our hope is that these calculations will prove to be 
useful as approximations and that, as more accurate figures become available for the various 
data elements, the calculations can be repeated to arrive at successively more and more 
accurate figures. 
 
Our calculations are: 
 

1) Watt hours saved in 30 minutes times 2 gives watt hours saved per hour. 
 
2) Times 24 times 365 gives watt hours saved per server per year 

 
3) Divided by 1,000 gives kilowatt hours saved per server per year. 

 
4) Times 1.5 (an allowance for the air conditioning costs assuming a K=2 efficiency factor, 

Page 3,”Tutorial on Air Conditioning”: http://joule.bu.edu/~hazen/LinuxCluster/actut.pdf) 
gives total estimated direct plus indirect power consumption savings per server per year. 

 
5) Times $ 0.07217 (the April 2007 Chicago area commercial charge per kilowatt hour) 

gives estimated dollar savings per server per year. 
 

6) Total estimated kilowatt hours saved per server per year times 5 (our estimated useful life 
of a server) gives total kilowatt hours saved over the lifetime of a server. 

 
7) Times 24 million (our estimate of the total Xeon servers with the current power usage 

profile that will be shipped during the next 3-4 years) gives the total potential direct power 
consumption savings if the Xeon based servers were as power thrifty as Opteron based 
servers. 

 
8) Times $ 0.07217 (the April 2007 Chicago area commercial charge per kilowatt hour) 

gives estimated total dollar savings over their useful life if all Xeon based servers were as 
power thrifty as Opteron based servers. 

 
The following table presents estimated energy savings at each of the user load levels tested. 
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Estimated Power and Cost Savings if Xeons were as Power Thrifty as Opterons 

CPUs  
Cores 

Active     
Users 

WH Sav. 
in 30 Min. 

Annual KWH. 
Savings/Srvr 

Annual Savings 
per Server 

Lifetime KWH 
Savings All Servers 

Total $ Savings For 
All Servers 

2/4 Idle 55.8 1,466.4 $105.83 175,970,880,000 $12,699,818,409.60 
2/4 50 16.0 420.5 $30.35 50,457,600,000 $3,641,524,992.00 
2/4 75 14.9 391.6 $28.26 46,988,640,000 $3,391,170,148.80 
2/4 100 14.9 391.6 $28.26 46,988,640,000 $3,391,170,148.80 
2/4 150 18.7 491.4 $35.47 58,972,320,000 $4,256,032,334.40 
2/4 200 14.7 386.3 $27.88 46,357,920,000 $3,345,651,086.40 
2/4 250 14.4 378.4 $27.31 45,411,840,000 $3,277,372,492.80 
2/4 300 14.1 370.5 $26.74 44,465,760,000 $3,209,093,899.20 
2/4 350 14.2 373.2 $26.93 44,781,120,000 $3,231,853,430.40 
2/4 400 14.3 375.8 $27.12 45,096,480,000 $3,254,612,961.60 
2/4 450 14.4 378.4 $27.31 45,411,840,000 $3,277,372,492.80 
2/4 500 14.7 386.3 $27.88 46,357,920,000 $3,345,651,086.40 

 

Figure 4:  Table of Estimated Power and Cost Savings  
 

 
Estimated “Carbon Impact” 
 
The reduced electrical power consumption reported above can also be viewed in terms of a 
reduction in generated carbon dioxide and other environmental pollutants. The following are 
sample calculations for the reduced “carbon impact” of the reported power savings. 
 
The values for “pounds per Kilowatt hour” were taken from the “Illinios” line in Table 1 of the 
“Emission Factors and Energy Prices for the Cleaner and Greener(sm) Environmental Program” 
at: http://www.cleanerandgreener.org/download/efactors.pdf 
 
Our calculations are: 
 

1) To calculate the potential reduction in Carbon Dioxide we take the total reduction in 
power consumption for all Xeon based servers over their estimated useful lifetimes (from 
above) times 2.264 lbs/KWH  

 
2) To calculate the potential reduction in Nitrous Oxides we take the total reduction in power 

consumption for all Xeon based servers over their estimated useful lifetimes (from above) 
times 0.005521 lbs/KWH 

 
3) To calculate the potential reduction in Sulfur Dioxide we take the total reduction in power 

consumption for all Xeon based servers over their estimated useful lifetimes (from above) 
times 0.010090 lbs/KWH 

 
The following table presents estimated greenhouse gas emission reductions for each of the user 
load levels tested. 
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Estimated Greenhouse Gas Reductions if Xeons were as Power Thrifty as Opterons 

CPUs  
Cores 

Active     
Users 

Lifetime KWH 
Savings All Servers 

Carbon Dioxide 
Reduction, tons 

Nitrous Oxides 
Reduction, Tons 

Sulfur Dioxide 
Reduction, tons 

2/4 Idle 175,970,880,000 199,199,036 485,768 887,773 
2/4 50 50,457,600,000 57,118,003 139,288 254,559 
2/4 75 46,988,640,000 53,191,140 129,712 237,058 
2/4 100 46,988,640,000 53,191,140 129,712 237,058 
2/4 150 58,972,320,000 66,756,666 162,793 297,515 
2/4 200 46,357,920,000 52,477,165 127,971 233,876 
2/4 250 45,411,840,000 51,406,203 125,359 229,103 
2/4 300 44,465,760,000 50,335,240 122,748 224,330 
2/4 350 44,781,120,000 50,692,228 123,618 225,921 
2/4 400 45,096,480,000 51,049,215 124,489 227,512 
2/4 450 45,411,840,000 51,406,203 125,359 229,103 
2/4 500 46,357,920,000 52,477,165 127,971 233,876 

 

Figure 5:  Table of Estimated Reductions in Greenhouse Gas Emissions 
 

 
 
Conclusion 
 
The test results presented in this document indicate that Opteron based servers are significantly 
more energy efficient than Xeon based servers and that their expanded use would result in 
substantial reductions in both costs and “carbon impact”. 
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Caution 
 
There are many factors that affect the performance of computer systems. In this test we have 
tried to isolate and measure the performance issues for a well-defined set of factors. Individuals 
that review test data, such as the data contained herein, must consider all of the factors affecting 
performance and prepare an informed estimate of the impact of any changes that they intend to 
make to their configuration.  
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About Neal Nelson & Associates  
 
Neal Nelson & Associates is an independent testing and consulting company founded in 1973.  It 
is not affiliated with any manufacturer or vendor and offers a number of products and services, 
including its Multinode Remote Terminal Emulator (RTE).  The firm has its primary office and a 
testing laboratory in the Chicago suburbs.  Neal Nelson & Associates' client list includes 
companies such as: FedEx, IBM, McDonald's, Northern Telecom, Sprint and major government 
agencies including the Internal Revenue Service, US Department of the Air Force, US 
Department of the Navy and US Department of the Army.  
 
For further information contact: Neal Nelson & Associates at (847) 851-8900.  
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Appendix A:  Database Design and Queries 
 
CREDIT CARD Table Layout 
  

Field Name Field Description   Comments  
   
 ccccno  variable text, 16 characters max  credit card number 
 ccname  variable text, 40 characters max  name on credit card 
 cctype  variable text, 4 characters max  credit card type 
 ccsccd  variable text, 8 characters max  security code 
 ccexmn  numeric, 2 digits   expiration month 
 ccexyr  numeric, 4 digits   expiration year 
 cctltr  numeric, 8 digits   total transactions 
 cctlgl  numeric, 12 digits, 3 decimals  total gallons 
 cctlam  numeric, 12 digits, 2 decimals  total amount 
 ccadr1  variable text, 40 characters max  address 1 
 ccadr2  variable text, 40 characters max  address 2 
 cccity  variable text, 32 characters max  city 
 ccstpv  variable text, 4 characters max  state/prov 
 cczpcd  variable text, 8 characters max  zip code 
 cczpsf  variable text, 8 characters max  zip suffix 
 ccprpn  variable text, 16 characters max  primary phone no. 
 ccprfn  variable text, 16 characters max  primary fax no. 
 ccprcn  variable text, 16 characters max  primary cell no. 
 ccprea  variable text, 40 characters max  primary email 
 cctxid  variable text, 32 characters max  tax i.d. number 
   
Primary Key:  ccccno 
 
GAS STATION Table Layout 
  
 Field Name Field Description   Comments  
  
 gsgsid  numeric, 8 digits   gas station i.d. 
 gstltr  numeric, 8 digits   total transactions 
 gstlgl  numeric, 12 digits, 3 decimals     total gallons 
 gstlam  numeric, 12 digits, 2 decimals  total amount 
 gsname  variable text, 40 characters max  gas station name 
 gsadr1  variable text, 40 characters max  address 1 
 gsadr2  variable text, 40 characters max  address 2 
 gscity  variable text, 32 characters max  city 
 gsstpv  variable text, 4 characters max  state/prov 
 gszpcd  variable text, 8 characters max  zip code 
 gszpsf  variable text, 8 characters max  zip suffix 
 gsprpn  variable text, 16 characters max  primary phone no. 
 gsprea  variable text, 40 characters max  primary email 
 gstxid  variable text, 32 characters max  tax i.d. number 
        pumps 1-12   
 gspttr[12] numeric, 8 digits    pump total transactions 
 gsptgl[12] numeric, 12 gigits, 3 decimals  pump total gallons 
 gsptam[12] numeric, 12 gigits,  decimals  pump total amount 
 
 Primary Key:  gsgsid 
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TRANSACTION LOG File Layout 
 

Field Name Field Description   Comments  
   
 tltrno  numeric, 8 digits   transaction number 
 tlgsid  numeric, 8 digits   gas station i.d. 
 tlgspm  numeric, 2 digits   gas pump i.d. (1-12) 
 tlccno  variable text, 16 characters  credit card number 
 tltcdt  numeric, 8 digits   trans completed date 
 tltctm  numeric, 8 digits   trans completed time 
 tlgaln  numeric, 8 digits, 3 decimals  gallons pumped 
 tltlam  numeric, 12 digits, 2 decimals  total amount of sale 
 
SQL Queries 
 
The SQL queries are embedded within “C” language programs. The following are portions of the 
C code that include the queries: 
 
Validate Credit Card Number 
 
     memcpy(&(ccccno[0]),&(smpt->smrvcc[0][0]),16);  
      sprintf(&(query_def[0])  
        ,"SELECT ccccno FROM cdtcrd WHERE 
ccccno='%16.16s'",&(ccccno[0]));  
      wkrtcd = mysql_exec_sql(&mysql,query_def);  
      if (wkrtcd != 0) {  
        errrtn(5060L,"ml4000","error=%s"  
          ,mysql_error(&mysql));  
      }  
      if(wkrtcd == 0) smpt->smrvcr[0] = 1; /* found */  
      if(wkrtcd != 0) smpt->smrvcr[0] = 0; /* not found/error */  
      result = mysql_use_result(&mysql);  
      if (!result) {  
        errrtn(5060L,"ml4000","mysql_use_result() error: %s"  
          ,mysql_error(&mysql));  
      }  
      mysql_free_result(result); 
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Validate Gas Station Number 

      wkgsid = smpt->smrvgi[0];  
      sprintf(&(query_def[0])  
        ,"SELECT gsgsid FROM gasstn WHERE gsgsid=%ld",wkgsid);  
      wkrtcd = mysql_exec_sql(&mysql,query_def);  
      if (wkrtcd != 0) {  
        errrtn(5060L,"ml4000","error=%s"  
          ,mysql_error(&mysql));  
      }  
      if(wkrtcd == 0) smpt->smrvgr[0] = 1; /* found */  
      if(wkrtcd != 0) smpt->smrvgr[0] = 0; /* not found/error */  
      result = mysql_use_result(&mysql);  
      if (!result) {  
        errrtn(5060L,"ml4000","mysql_use_result() error: %s"  
          ,mysql_error(&mysql));  
      }  
      mysql_free_result(result);  
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Update Credit Card Information 

      memcpy(&(ccccno[0]),&(smpt->smrucc[0][0]),16);  
      sprintf(&(query_def[0])  
        ,"SELECT cctltr, cctlgl, cctlam FROM cdtcrd WHERE 
ccccno='%16.16s'"  
        ,&(ccccno[0]));  
      wkrtcd = mysql_exec_sql(&mysql,query_def);  
      if (wkrtcd != 0) {  
        errrtn(5060L,"ml4000","error=%s"  
          ,mysql_error(&mysql));  
      }  
      if (wkrtcd == 0) smpt->smrucr[0] = 1; /* record found */  
      if (wkrtcd != 0) smpt->smrucr[0] = 0; /* record not found/error 
*/  
      if (wkrtcd != 0) goto ml4910; /* 0=successful */  
      result = mysql_store_result(&mysql);  
      if (!result) goto ml4920; /* no results */  
      row = mysql_fetch_row(result);  
      lengths = mysql_fetch_lengths(result); /* length of each field */  
      for(i = 0; i < 3; i++) {  
        sprintf(&(wkclrs[i][0])  
          ,"%.*s", (int) lengths[i], row[i] ? row[i] : "NULL");  
      }  
      mysql_free_result(result);  
      sscanf(&(wkclrs[0][0]),"%ld",&(cctltr));  
      sscanf(&(wkclrs[1][0]),"%lf",&(cctlgl));  
      sscanf(&(wkclrs[2][0]),"%lf",&(cctlam));  
      cctltr = cctltr + 1;  
      cctlgl = cctlgl + smpt->smrucg[0];  
      cctlam = cctlam + smpt->smruca[0];  
      sprintf(&(query_def[0])  
        ,"UPDATE cdtcrd SET cctltr=%ld, cctlgl=%lf, cctlam=%lf WHERE 
ccccno='%16.16s'"  
        ,cctltr,cctlgl,cctlam,&(ccccno[0]));  
      wkrtcd = mysql_exec_sql(&mysql,query_def);  
      if (wkrtcd == 0) smpt->smrucr[0] = 1; /* record found */  
      if (wkrtcd != 0) smpt->smrucr[0] = 0; /* record not found/error 
*/  
      if (wkrtcd != 0) goto ml4950; /* 0=successful */  
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Update Gas Station Information 
 
       gsgsid = smpt->smrugi[0];  
      wkidm1 = smpt->smrugp[0];  
      sprintf(&(query_def[0])  
        ,"SELECT gstltr, gstlgl, gstlam, gspt%2.2d, gspg%2.2d, 
gspa%2.2d FROM gasstn WHERE gsgsid=%ld"  
        ,wkidm1,wkidm1,wkidm1,gsgsid);  
      wkrtcd = mysql_exec_sql(&mysql,query_def);  
      if (wkrtcd != 0) {  
        errrtn(5060L,"ml4000","error=%s"  
          ,mysql_error(&mysql));  
      }  
      if (wkrtcd == 0) smpt->smrugr[0] = 1; /* record found */  
      if (wkrtcd != 0) smpt->smrugr[0] = 0; /* record not found/error 
*/  
      if (wkrtcd != 0) goto ml4910; /* 0=successful */  
      result = mysql_store_result(&mysql);  
      if (!result) goto ml4920; /* no results */  
      row = mysql_fetch_row(result);  
      lengths = mysql_fetch_lengths(result); /* length of each field */  
      for(i = 0; i < 6; i++) {  
        sprintf(&(wkclrs[i][0])  
          ,"%.*s", (int) lengths[i], row[i] ? row[i] : "NULL");  
      }  
      mysql_free_result(result);  
      wkidm1 = smpt->smrugp[0] - 1L;  
      sscanf(&(wkclrs[0][0]),"%ld",&(gstltr));  
      sscanf(&(wkclrs[1][0]),"%lf",&(gstlgl));  
      sscanf(&(wkclrs[2][0]),"%lf",&(gstlam));  
      sscanf(&(wkclrs[3][0]),"%ld",&(gspttr[wkidm1]));  
      sscanf(&(wkclrs[4][0]),"%lf",&(gsptgl[wkidm1]));  
      sscanf(&(wkclrs[5][0]),"%lf",&(gsptam[wkidm1]));  
      gstltr = gstltr + 1;  
      gstlgl = gstlgl + smpt->smrugg[0];  
      gstlam = gstlam + smpt->smruga[0];  
      gspttr[wkidm1] = gspttr[wkidm1] + 1;  
      gsptgl[wkidm1] = gsptgl[wkidm1] + smpt->smrugg[0];  
      gsptam[wkidm1] = gsptam[wkidm1] + smpt->smruga[0];  
      sprintf(&(query_def[0])  
        ,"UPDATE gasstn SET gstltr=%ld, gstlgl=%lf, gstlam=%lf, 
gspt%2.2ld=%ld, gspg%2.2ld=%lf, gspa%2.2ld=%lf WHERE gsgsid=%ld"  
       
,gstltr,gstlgl,gstlam,wkidm1+1,gspttr[wkidm1],wkidm1+1,gsptgl[wkidm1],w
kidm1 +1,gsptam[wkidm1],gsgsid);  
      wkrtcd = mysql_exec_sql(&mysql,query_def);  
      if (wkrtcd == 0) smpt->smrugr[0] = 1; /* record found */  
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Write Records to Transaction Log File 
 
      wkdspl = smpt->smtlna * sizeof(tl);  
      wkldm1 = lseek(wktlfd,wkdspl,0);  
      if (wkldm1 != wkdspl) {  
        errrtn(9999L,"ml4000","lseek() error, file=%s, errno=%d %s"  
          ,&(tlphnm[0]),errno,strerror(errno));  
        endjob(9);  
      }  
      wkidm2 = smpt->smtana * sizeof(tl);  
      wkidm1 = write(wktlfd,&(smpt->smtlar[0][0]),wkidm2);  
      if (wkidm1 != wkidm2) {  
        errrtn(9999L,"ml4200","write() error, file=%s, errno=%d %s"  
          ,&(tlphnm[0]),errno,strerror(errno));  
        endjob(9);  
      }  
      smpt->smtlna = smpt->smtlna + smpt->smtana;  
      smpt->smtana = smpt->smtafa; 
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Appendix B:  SUSE Linux Enterprise Server 10  Tunables 
 
Change   File       Modified Code 
 
Disable HTTP logging          Comment out  
comment out the LOG line /etc/sysconfig/apache2     APACHE_ACCESS_LOG 
 
Increase number of allowed 
simultaneous user sessions /etc/apache2/server_tuning.conf    change 150 to 550 
 


