Karnak Batch Queue Prediction Evaluation

1. General information

a. What is the name of the tool? Karnak
b. Where is the web site for the tool? TBD.
c. Cost/Licensing

i. Is the tool free to use? Is support free? Free to use, free best effort support.
ii. How is the tool licensed? (GPL, Commercial, etc.)) Apache 2
d. Code Availability

i. Is the code open-source? Yes.
ii. Is there a mechanism for the developer to accept code changes from TeraGrid? Yes, the developer (Warren Smith at TACC) participates in TeraGrid.
e. Support/Documentation

i. What support does the scheduler developer provide? (24/7, user forums, faqs)  Email during business hours.
ii. What is the quality of the documentation? Incomplete.
iii. Is the web site for the tool helpful and informative?  Not applicable.
f. Product Maturity

i. How long has the product been available? The product is not currently available. The software has been in development (on and off) for 6 or 7 years.
ii. What is the production status of the code (prototype/alpha/beta/production)? Prototype.
iii. How many other production grids use this software today? 0
iv. Approximately how many users of this software are there? 0
v. Approximately how many developers support this product? 1
2. Functionality. Does the tool support the following functionality at this time? (also indicate if the functionality is planned in the future and a timeline, if known)

a. Estimate of job start time. In exactly what form is this estimate provided? (e.g. estimated time, upper bound)

i. For jobs that have not yet been submitted. Yes. As an estimated wait duration or an estimates start time.
ii. For jobs waiting in a queue. Yes. As an estimated wait duration or an estimates start time.
b. Estimate of job completion time. In exactly what form is this estimate provided?

i. For jobs that have not yet been submitted. Supported in software, but not yet exposed by the service. As an estimated time to completion or completion time.
ii. For jobs waiting in a queue. Supported in software, but not yet exposed by the service. As an estimated time to completion or completion time.
c. The expected accuracy of each estimate. In exactly what form is this estimate provided? (e.g. XX% confidence interval) As a X% confidence interval where the user proves X as part of the query.
d. How dynamically do predictions change? (e.g. as soon as jobs begin to execute, estimates are updated) As the queue state changes (e.g. jobs are submitted, started complete or are canceled, jobs are re-ordered, queues are paused), this information is incorporated into the predictor and this may cause predictions to change.
3. Installation

a. Were the installation instructions clear? The software was installed by the author, so this doesn’t apply.
b. How long did installation take in hours of work? Once instructions are complete, the service should take 1-2 hours to install, configure, and test. The clients should take under an hour to install and test.
c. What components of the software are installed:

i. On each TeraGrid resource (e.g. information gatherers) Information gatherers. Currently, the TeraGrid GLUE 2 information providers that provide job information (GLUE 2 Compute Activity).
ii. Somewhere on TeraGrid (e.g. a TeraGrid-only prediction service) The Karnak prediction service (REST XML over HTTP) on a centralized server. Client programs wherever predictions are to be accessed.
iii. Somewhere outside of TeraGrid (e.g. a global prediction service) None.
d. What additional software is required in order to support the tool and where must it be installed? For each software dependency, is that software already in CTSS?

i. Each Teragrid resource (for example, MDS) Secure MDS service to publish job information gathered by the GLUE 2 information providers.
ii. Somewhere on TeraGrid (for example, MDS, relational database) A central MDS server is convenient (but not required) as single place to query for job information. 
e. Did you ask any questions of the developers? If so, were the developers responsive? Not applicable.
f. What customization was necessary to get the software to work? Was this customization easy or difficult? The customization performed so far was to process the GLUE 2 job information into the information needed by Karnak.
g. Are there installation problems that you expect would occur on many installations? No.
h. For the software components that would be installed by RPs, are there any barriers to installing these components automatically as part of a CTSS kit? No, the GLUE 2 information gatherers are already installed by many RPs (although only a few of these installations are exporting job information).
4. Operation

a. How reliable is the software (failures/week)? Unknown.
b. What failures were encountered? Various failures are encountered and fixed as they occur in the prototype service implementation.
c. Does the software provide logging? Can the amount of logging be adjusted? Logging is provided and the level can be adjusted (log4j).
d. What amount of resources are typically used by the software? On what systems? (e.g. central server, login node) (e.g. disk space, physical/virtual memory, CPU time) The GLUE 2 information gatherers require a small amount of CPU, memory, and disk. The Karnak service requires roughly 25-50% of a CPU, at most 128MB of memory, and a few MB of disk space.
e. What is the accuracy of the estimates provided? The average error of the estimates is close to the average wait time of the jobs predicted. See the detailed information in the QBETS evaluation.
f. If accuracy estimates are provided, how tight are they? (e.g. they average X% of the estimate) The accuracy estimates are overly aggressive and need to be adjusted.
g. If accuracy estimates are provided, what fraction of actual values within the accuracy estimates? The percent of estimates that fall within the 90% confidence interval varies from 31% to 65%.
5. User Experience

a. What is the quality of the user documentation? Not yet available.
b. What client interfaces are provided (GUI, command line, web interface, etc.) Command line and REST/HTTP (XML, HTML, text) interfaces.
c. For each user interface evaluated (e.g. GUI, API, command line): N/A
i. Provide the interface name: 

ii. Is it well documented? 

iii. Is it easy to understand and use? 

iv. Are there any changes to the interface that would improve it? 

d. Where any problems encountered? (e.g. documentation not matching interface, unimplemented features) N/A
e. Are the error messages clear and helpful for debugging problems? N/A
f. What is the average response time of the software?  N/A
g. How does the software perform under load? At what amount of load does the software begin to respond slowly? (e.g. twice as slow as unloaded response time) N/A
h. For each TeraGrid user helping evaluate: N/A
i. Does this software meet your needs? 

ii. Is this your preferred software for performing advance reservation and/or co-scheduling? 

6. Other evaluator comments


Karnak can also be used to provide predictions of job run times and GridFTP transfer times. The GLUE 2 information is all that it is needed to provide run time predictions. GridFTP transfer predictions would require that information from GridFTP performance logs be sent to the Karnak service from TeraGrid systems.

The Karnak service also provides information and statistics about TeraGrid jobs. This includes:

· Summaries of jobs currently being managed on TeraGrid compute resources

· Average wait times, requested run times, actual run times, and requested slots for different historical durations

The prototype service can be accessed via a web browser at http://condor.teragrid.org:9998/index.html.

Prediction Availability

Karnak predictions can be provided for any TeraGrid system that provides GLUE 2 job information. The table below lists which machines could provide this information, which machines currently provide general GLUE 2 information, and which machines currently provide GLUE 2 job information.

	System
	Resource Manager
	Scheduler
	GLUE 2 Available
	GLUE 2 Installed
	GLUE 2 Job Information Installed

	Kraken
	PBS
	Moab
	Yes
	No
	No

	Ranger
	SGE
	SGE
	Yes
	Yes
	Yes

	Abe
	PBS
	Moab
	Yes
	Yes
	No

	Lonestar
	LSF
	LSF
	Yes
	Yes
	Yes

	Steele
	PBS
	PBS
	Yes
	No
	No

	Queen Bee
	PBS
	Moab
	Yes
	Yes
	No

	Lincoln
	PBS
	Moab
	Yes
	Yes
	No

	Big Red
	LoadLeveler
	Moab
	Yes
	Yes
	No

	BigBen
	PBS
	PBS
	Yes
	No
	No

	Mercury
	PBS
	Moab
	Yes
	Yes
	No

	Cobalt
	PBS
	Moab
	Yes
	Yes
	No

	Frost
	Cobalt
	Cobalt
	No
	No
	No

	Pople
	PBS
	PBS
	Yes
	No
	No

	NSTG
	PBS
	PBS
	Yes
	No
	No


Performance Information

See the data in the QBETS evaluation. 
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