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[bookmark: _Toc515887931]Summary
Web protocol and TruClient protocol::
· Current Meltdown and Spectre patches may impact LoadRunner 12.55 Load Generator performance by up to 3%.
· No impact was found on memory footprint and transaction response time.

TruClient protocol:
· Current patches have an impact on TruClient protocol (all browsers: IE, FF, and Chrome) execution time, a degradation of ~35%. 
· After applying the patches, Vusers perform less transactions, and the transaction response time is higher.
[bookmark: _Toc515887932]Patch list 
ESX 
· Before patch: ESXi 5.5.0 2068190
· After patch: VMSA-2018-0004.3, ESXi 5.5.0 7967571

Ubuntu 
· Before patch: Ubuntu 16.04.3 LTS (GNU/Linux  4.10.0-14-generic x86_64)
· After patch: Ubuntu 16.04.4 LTS (GNU/Linux 4.4.0-119-generic x86_64)

Windows Server 2012 R2 Standard x64
· The following patches were applied:
· Windows 8.1 and Server 2012 R2— KB4056898 (issued 1/3/18)
· Update that disables Intel's Spectre variant 2 mitigation (which has caused issues) — KB4078130 (issued 1/27/18)
· Windows 8.1 and Server 2012 R2 — KB4088879 (issued 3/13/18) 
[bookmark: _Toc515887933]Test description 
[bookmark: _Toc504565141][bookmark: _Toc515887934]Environment details
Virtual Load Generators are hosted on a dedicated virtual machine. 
No hosts are shared, and all resources are reserved and isolated. Each virtual machine is a physical grade server.

OS: See previous section for details. 

Hardware configuration

	Component
	Configuration

	Virtual Machines
	8 virtual processors – 4 cores Intel(R) Xeon(R) CPU E5-2630 v3 2.40GHz
8 GB RAM

	Physical Machines 
	Physical HPE Proliant BL460c G7
Dual Intel(R) Xeon(R) CPU x5650 2.67GHz 24 logical cores (total 12 cores + HT)
64 GB RAM





[bookmark: _Toc504565140][bookmark: _Toc515887935]Load Scenario Details
Protocol footprint:
· Web – two groups, one with 50 Vusers and one with a single Vuser, were executed in parallel for 2 hours.
Both groups used the same script and ran on the same Load Generator machine. 
The scenario was executed on different Load Generators:
· Windows LG on a physical machine
· Windows LG on a virtual machine
· Linux LG on a physical machine
· Linux LG on a virtual machine
· TruClient – one group with a single Vuser was executed for 2 hours.
The protocol supports IE, FF, and Chrome browsers, each browser was tested on a different Load Generators:
· Windows LG on a physical machine
· Windows LG on a virtual machine
· Load Generator load:
· All groups used the same script on the same Load Generator machine.
No think time or pacing were defined.TruClient – one group with 10 Vusers was executed for 2 hours.
IE, FF, and Chrome browsers, each browser was tested on different Load Generators:
· Windows LG on a physical machine
· Windows LG on a virtual machine
· Web - All groups used the same script on the same Load Generator machine.
No think time or pacing were defined.
· 
· The scenario was executed on different Load Generators:
· Windows LG on a physical machine
· Windows LG on a virtual machine
· Linux LG on a physical machine
· Linux LG on a virtual machine
· LG on virtual machines:
· Two groups, one with 1000 concurrent Vusers and one with a single Vuser.
· LG on physical machines
· Two groups, one with 3000 concurrent Vusers and one with a single Vuser.
[bookmark: _Toc515887936]Scenario 
We ran the Load Scenarios detailed above, two times: 
· Without any Meltdown and Spectre patch.
· With all ESX & Ubuntu/Windows patches applied.
[bookmark: _Toc515887937]Results 
Footprint:
· Web and TruClient (IE, FF, and Chrome) – No impact on memory footprint and response time of the transactions.
· TruClient (IE, FF, and Chrome) – The execution time and transaction response time, after applying the patch, were slower by ~35%, compared to the values before applying the patch.
Load:
· The response time of most of the transactions stayed the same. A few transactions had a degradation of up to 3%.
· LG machine resource consumption was very similar.
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