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Hence, the hardware throttling option is analogous to CFS, but at the hypervisor level. In a supercomputer,
multiple hypervisors exist per system. The workload and resource demand of a given user is sent via a

scheduling mechanism to the hypervisor that is capable of providing the resources the user has requested. For
example, for each user, there might be one hypervisor that can allocate all the available processors to the user.

When a user requests a greater amount of resources than a hypervisor has available, the hypervisor simply
allocates the extra resources to other users. Hence, as in the case of CFS, this is a coarse-grained approach to
resource allocation. How is it done? Large-scale MapReduce applications like this one are formally specified in
YARN as a collection of containers, or jobs, named by a user-defined key that runs on several nodes. The map
phase processes files by building intermediate data structures called stacks, and the reduce phase aggregates

the contents of these data structures. TeraSort consists of one map phase and one reduce phase, each of which
is run as a YARN job on a cluster node. If the MapReduce framework within Hadoop is to be replaced with

MapReduce2, TeraSort will also serve as a useful benchmark for evaluating which approach is faster. More
important, it will also serve as a standard benchmark for evaluating the performance of any new kind of
MapReduce that may be developed in the future. Actually, two problems. A third problem is that the high

throughput is enabled at the cost of performance. TeraSort’s underlying data structure is a 64-bit hash table
implemented in C++ with a custom memory allocator. Although Hadoop optimizes MapReduce by compiling the

C++ code into efficient bytecode, which is then executed by the YARN virtual machine, the JVM is still
involved.29 In fact, it is the JVM that consumes much of the CPU time, which is used to execute three different

classes of instructions. Of the two most costly, the cycle instructions are heavily used by the JVM’s run-time
system.
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This paper describes a method for measuring and modeling DVFS. An
overall map/reduce (MR) performance model is constructed based on a
heuristic workload generator and on data collected from a real system.

This model is combined with an MR scheduling model to predict the
frequency and performance of a workload. Real-world workloads are

generated by changing the workload intensity of the workload generator,
while varying system parameters like load, core speed, and frequency.

The Varnish measurements are consistent with the scaling factors
predicted by the USL, but not the horizontal scalability of the Memcached
measurements. Recall that the USL and Varnish measurements resulted
in scalability factors of Sscaling = 2.46 and Sscaling = 3.28, respectively.
However, the most concerning aspect of the Memcached measurements
is the Sscaling = 1.1. That's a scaling factor in which the serial scalability

is worse than a factor of two! Over the last few years the Java virtual
machine has been steadily stepping up its game. Now Java SE 8 opens up

a new API that allows building modern web applications with a view to
the scalability challenges of the cloud. Tune-up the garbage collector is a

load-test optimisation that moves the idle-time collection to the end of
the load-test, when the web server is virtually idle. More information and
download at sun.management.tuning.SunTuneManager - The absolute
value of the coherency coefficient measures the reliability of a USL fit.

Although USL is a good prediction of long-term scalability, it is not exact.
Indeed, the USL can be used to deduce the potential scalability of a
processor from the smoothness of the fit in figure 9a. Assuming a
reasonable fit, then, we can go further and compute the expected
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potential scalability of the processor that makes that fit possible. Further,
if one has a choice of any of the 20 rational terms from the USL, then he
or she can make such a computation. The data shown in figure 9b give

the right-hand tail of the equation in equation 1. For example, the
processor could do 10% better and still have a reasonable chance of

scaling to a size comparable to the trend in figure 9b. If it desired to do
better, it could do another 10%. 5ec8ef588b
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