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Cutting power use with Condor
· It’s easier to encourage non-HPC literate people to use Condor than a cluster
· If you care about being ‘green’ you should only put your newer PCs in the Condor pool.
· There is a ‘sweet spot’ in terms of job length
· Condor can be a strong tool for cutting power usage – but has to be done with care and consideration
28  November 2008

Using Condor could help cut your power bills – but only if you use it correctly. Cardiff University’s Information Services directorate has discovered some fascinating insights into how best to reduce energy use. Gillian Law talks to the University’s CTO for Information Services, Dr Hugh Beedie.

THE SEARCH for Extra Terrestrial Intelligence may not have found any little green men yet, but it has sparked off useful thought processes in users – and led, indirectly, to some fascinating insights into how power can best be saved while using Condor.

Back in 2005, Hugh Beedie could see intriguing possibilities in the way SETI@Home worked.

“I’d been aware for some time of projects like SETI and thought there was probably some unsatisfied demand for compute cycles within the University. There were bound to be research users out there who would not be HPC (High Performance Computing) literate but who in fact had HPC requirements in the work they were doing; people who were running the same job on their PC a thousand times and taking three weeks to do it. I could see there was potential demand if we could help them,” Beedie says.

Beedie then took his ideas to the Information Services Board. “I informed my colleagues that there was a demand and a need to provide HPC support for this type of user, and was then given the responsibility to spend 5 or 10 per cent of my time on it,” he says.

Collaborating with Cardiff’s School of Computer Science, Beedie built the central manager node that he needed and developed the distribution method they would use to deliver Condor programmes to workstations.

“We started off with a very small pool of 20 or 50 or so. But the point is it doesn’t matter because the distribution method we used meant it’s just as easy to apply to one PC as 1000, or 10,000. You just tick boxes in a management console and it’s done, it’s fully automated and you don’t have to work on the PCs themselves. That’s absolutely key if you want to deliver Condor: you must have that automated application delivery method in place. If you haven’t, you’re not doing your job right as an IS department.”

The first user was a Business School student who was working on a PhD, undertaking econometric modelling, which required her to run a problem again and again to get the information she needed.

Beedie says, “We enabled her to use the Condor pool for her modelling and the student confirmed what a crucial role the pool had played in her PhD. We then discovered several other users who needed the same type of facility. This allowed me to feed into the Board and make a request for a bigger pool and ask the question of how to support it as a full service. 

“At that time, Alex Hardisty, the Head of the Welsh e-Science Centre, knew about the work we’d done and suggested that, as he had funding for a one-year staff post, he could offer help to take Condor forward.  Dr James Osborne joined us as a High End Computing Support Engineer: he was given a target to grow the pool, run it and increase the customer base. The target was 12 new users, and he brought in 15. By that time we were enabling access to hundreds of thousands of compute hours,” Beedie says.

In addition to the Condor development by Information Services, the University of Cardiff was about to set up a centralised high computing support service called ARCCA (Advanced Research Computing at Cardiff), and Osborne’s post was renewed for a further three years as a member of ARCCA.

“By that time Condor was quite an important part of the overall HPC landscape for us. We knew there were certain types of jobs that ran well on Condor pools, and we recognised that it’s easier to encourage non-HPC literate people to use Condor rather than the traditional type of HPC cluster. You’re providing an entry point that wouldn’t be there otherwise, which helps new HPC users understand the concepts and get results without a huge learning curve,” Beedie says.

This entry point works so well, he says, that users will typically start off on Condor and then migrate to Merlin, the ARCCA cluster, as their problems get bigger and they learn more about parallel computing.

The green aspect was there almost from day one, says Beedie.

“Initially I was focused on the capital savings: I wouldn’t have to buy compute power because it was already sitting there. I then realised there was a green or electricity angle because not only was the PC sitting there, but it was turned on using its base electrical load, and all that adding Condor would do is increase that slightly. Instead of taking a computer from ‘power off’ to ‘fully loaded’ you’re taking it from idle to fully loaded. You might be talking about 150 watts at full load and 75 when idle. You’re only looking at a 75 watt leap. That’s the basic model that made me think, ‘oh yes, this is green, this is good’,” he says. 

However, as it turns out, things are slightly more complicated than that.

“We’ve done a lot of analysis. Osborne has measured the power consumption on all the different PC types we have, and some of the clusters, to compare the number of floating point operations (adding or multiplying two numbers together) per second that you get per watt of electrical power. That led us to the realisation that, when you’ve just bought a new cluster, that’s the most efficient system to use. It’s the effect of Moore’s Law on power consumption.  Therefore, when you get a new cluster, your Condor pool doesn’t look so good, but when your cluster is 4 years old, your Condor pool looks great because many of the PCs you’re using are newer than the cluster thanks to the rolling update programme…  It’s quite a complex realisation.

“What it’s really telling you is that if you care about being ‘Green’ you should only put your newer PCs in the Condor pool. The older ones are just acting as slow, calculating, room heaters…” Beedie says. 

Now for the all-important figures: a four-year-old cluster manages about 10 megaflops per watt. A brand new cluster could reach 200 megaflops per watt. 

“Condor sits somewhere in the middle – maybe about 20 to 30 megaflops per watt, depending on the PCs you pick,” Beedie says. 

With an automated application delivery set-up, picking those PCs is easy. The system can be set to deliver an application only to those PCs with more than a gigabyte of RAM, and faster than 2.5GHz CPU, for example. 

There’s also a ‘sweet spot’ in terms of job length to bear in mind, Beedie says. 

“This is part of how you run your Condor pool and manage it effectively. The way Condor works is that, if a job has been farmed out to one of the PCs in the pool and a user comes along and uses that PC, the job will be evicted so that the user has 100 per cent access. That evicted job represents wasted electricity. You’ve got half way through a calculation and then thrown it away – so you’ve just lost the electricity in doing that half.

“Given that electricity can so easily be wasted you’ve got a decision to make about how long a job should be. The longer the job is, the more likely it is that a user is going to come up and move the mouse. So there’s a maximum time that has to be based on typical usage patterns around campus. If you have a job that takes 6 hours, for example, you can almost guarantee it’ll get interrupted,” he says.

Beedie and Osborne have calculated that this upper limit is probably around an hour, perhaps as short as 30 minutes and there’s a limit at the lower end. The time that it takes to transfer a job to a PC and send the results back again can outweigh the time taken to actually generate the results. The lower end for the job time is set at around 5 or 10 minutes, provided that the job transfer times is less than, say, 20% of that.

So how does the team handle larger jobs?

“Don’t run it on Condor,” Beedie says. “Or break it into smaller chunks and do what’s called checkpointing.”

Checkpointing, explains Osborne, is a process where, every 10 or 15 minutes, a program creates temporary files as back up, so that when the job gets thrown off the machine it can start again where it left off. 

“You can also do things like run jobs at the weekends, when you can get longer jobs through and the other option we have is to graduate users onto Merlin if necessary,” Osborne says. 

While Condor doesn’t support checkpointing natively, several students have added their own, Osborne says – news that comes as a surprise to Beedie.

“I didn’t think we did any checkpointing at the moment! Well, you learn something new every day,” he says, laughing.
The two are pleased with the discoveries they’ve made, saying that these realisations have only come over time as they’ve analysed and thought about how Condor works for them. It can be a strong tool for cutting power usage – but has to be done with care and consideration of all of the elements that affect it.

“The balance of what to run where changes over time. It’s not immediately intuitive, you need to think it through – but it’s worth it,” Beedie says.
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