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This documents the origin of the numbers used to fill out the 12GeV Computing plan tables fulfilling a request from the IT division.

To estimate the numbers for the simulation section, 1000 events were run through hdgeant for various conditions. For the purposes of the computing plan, we consider the output of hdgeant to be digitized values. The results are summarized in the table below. 
Table 1: Simulation Results. These were obtained using a MacBook Pro with a 2.33 GHz Intel Core 2 Duo with a SPECint_2006 rating of approximately 14.0 for 2 cores (see text)
	Hadronic
	EM Background
	Seconds/event
	kilobytes/event

	Full spectrum
	Yes
	0.808 sec/event
	16.3 kB/event

	Full spectrum
	No
	0.078 sec/event
	10.2 kB/event

	L1 trigger (Eg > 5GeV)
	Yes
	1.365 sec/event
	29.8 kB/event

	L1 trigger (Eg > 5GeV)
	No
	0.352 sec/event
	24.1 kB/event



The simulations were done on a MacBook Pro laptop with a 2.33 GHz Intel Core 2 Duo processor and 3GB of 667 MHz memory. It is estimated that the test machine had a SPECint_2006 rating of approximately 14 based on browsing the specs of a few similar systems at the website http://www.spec.org. Note that the simulation is a single thread process and only one process was run on the machine. As such, the results are better compared to a 7.0 SPECint_2006 machine. The value of 6.2 SPECint_rate2006 sec/event was therefore derived via the following:

S*T*1.1 = 6.237 SPECint_2006 sec/event

S = 14/2=7.0 SPECint_2006 rating of test machine divided by 2 since only 1 core used
T = 0.81 sec/event used by the test machine to simulate events with E.M. background
1.1 = Factor to include reconstruction CPU as well (see text below).

For the table, the CPU needed to both generate and reconstruct the event is called for. Currently, only incomplete and poorly optimized code exists for reconstruction. The CPU needed for reconstruction is therefore estimated to be equal to what is needed for simulation without EM background. From the table above, this runs at about 10 times faster than the case when EM background is being simulated. The factor of 1.1 in the above equation therefore accounts for the reconstruction.

It is expected that the bulk of the simulation studies will be for studying systematics in the Partial Wave Analysis(PWA). These will require events that would likely pass the L1 trigger and include the full EM background[footnoteRef:0]. Some studies will be done with the full (minimum biased) spectrum to study the L1 trigger, but these are expected to be a small fraction of the overall studies. [0:  Contributions from the hadronic background are not included here. These are expected to contribute only at the few percent level based on cross-section.] 


Hall-D currently plans to follow a computing model that stores very little simulated data on tape. The expectation is that it would be nearly as fast or faster to reproduce the data as it would be to read it off of tape and reprocess it. The “DST” files produced by the simulation are therefore only expected to need 10% of the disk space used for the raw, simulated data that will exist only on the farm nodes.

One of the more important drivers in calculating the resources needed for the simulation is the number of events needed. To estimate this, we take guidance from recent PWA studies of CLAS data as reported by Curtis Meyer. Curtis suggested that the old rule of thumb for PWA of producing 10 times as many simulated events as real events was not entirely applicable for today’s high statistics experiments. A factor of 2 or 3 is now considered to be all that is needed. Furthermore, one does not need to simulate the entire hadronic spectrum, but only those specific channels of interest. Using this, the total number of simulated events needed for 1 year of GlueX running is given by:

Rhadronic*fx-sec*D*T*3*Nchan = 4.2 * 109 events

Rhadronic = 365kHz Total hadronic rate for 9GeV photons on protons
fx-sec = 1nb/124mb Ratio of single physics channel cross-section to total hadronic
D = 60% 24 hour duty factor
T = p*107/2 sec = 26 weeks of Hall-D operation in a year
3 = Ratio of simulate to real events needed for a single channel
Nchan = 50 Number of physics channels that need simulating

As stated before, the computing model currently planned calls for reproducing simulated data sets rather than storing it. Therefore, this number of events will likely need to be regenerated multiple times. It is also expected that multiple collaborators may rerun simulations in order to extract information relevant to other analyses. Estimating the number of times a data set of 4.2x109 events will need to be regenerated in a year is difficult. A very rough estimate based purely on engineering judgment with a hint of pessimism is a factor of 20. The number of simulated events needed in a year in the out years (2015 on) is therefore estimated at 9x109 events.
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