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Abstract

The majority of planning and scheduling research has focused on batch-oriented models of planning.  This paper discusses the use of incremental replanning techniques to support a continuous planning process as is appropriate for autonomous spacecraft control.  In this approach, the planner is invoked repeatedly each time the goals or state changes such with small changes This allows the plan to incorporate execution feedback - such as early or late completion of activities, and over-use or under-use of resources. In this approach, iterative repair supports continuous modification and updating of a current working plan in light of changing operating context..
Introduction

In recent years Galileo, Clementine, Mars Pathfinder, Lunar Prospector, and Cassini have all demonstrated a new range of robotic missions to explore our solar system.  However, complex missions still require large teams of highly knowledgeable personnel working around the clock to generate and validate spacecraft command sequences. Increasing knowledge of our Earth, our planetary system, and our universe challenges NASA to fly large numbers of ambitious missions, while fiscal realities require doing so with budgets far smaller than in the past. In this climate, the automation of spacecraft commanding becomes an endeavor of crucial importance.


Autonomous spacecraft are made possible by equipping the spacecraft with on-board software that provides knowledge and reasoning procedures to determine appropriate actions that achieve mission goals, to monitor spacecraft health during execution, and to recover autonomously from possible faults (Muscettola et al. 1999). An on-board planner/scheduler is a key component of such a highly autonomous system. 


Recent experiences indicate the promise of planning and scheduling technology for space operations. Use of the DATA-CHASER automated planning and scheduling system (DCAPS) to command the DATA-CHASER shuttle payload reduced commanding-related mission operations effort by 80% and increased science return by 40% over manually generated sequences (Chien et al. 1999). This increase was possible because short turn-around times (approximately 6 hours) imposed by operations constraints did not allow for lengthy, manual optimization.  The Remote Agent Experiment (ARC, JPL et al. 1999) demonstrated the feasibility of flying AI software (including a planner) to control a spacecraft.  This represents a significant step forward in closing control loops onboard a spacecraft.  This paper describes yet a further step in closing control loops.  In this approach, the onboard planning process itself is interleaved with execution. 


The remainder of this paper is organized as follows.  First, we describe our approach to interleaving planning and execution and how it improves the responsiveness of the planning component.   Next, we describe technical details of our approach to interleaving planning and execution and how this approach is used to reduce this response time of the planner/scheduler.  We then highlight how this system works using examples from spacecraft operations.  We then describe an empirical evaluation of our approach in a stochastic domain.  Finally, we describe future work and related work and conclusions.


The principal contributions of this paper are:

Integrating Planning and Execution 

Traditionally, the majority of planning and scheduling research has focused on a batch formulation of the problem.  In this approach, when addressing an ongoing planning problem, time is divided up into a number of planning horizons, each of which lasts for a significant period of time. When one nears the end of the current horizon, one projects what the state will be at the end of the execution of the current plan (see Figure 1).  The planner is invoked  with: a new set of goals for the new horizon, the expected initial state for the new horizon, and the planner generates a plan for the new horizon.  

Planner(goal_set, initial_state, horizon) ( new_plan for horizon

As an exemplar of this approach, the Remote Agent Experiment operated in this fashion (Pell et al, 1997).

[image: image1.wmf]Plan for 

next horizon

Plan for 

next horizon


Figure 1 Traditional Batch "Plan then Execute" Cycle


This approach has a number of drawbacks.  In this batch oriented mode, typically planning is considered an off-line process which requires considerable computational effort and there is a significant delay from the time the planner is invoked to the time that the planner produces a new plan.
  If a negative event occurs (e.g., a plan failure), the response time until a new plan may be significant.  During this period the system being controlled must be operated appropriately without planner guidance.  If a positive event occurs (e.g., a fortuitous opportunity, such as activities finishing early), again the response time may be significant.  If the opportunity is short lived, the system must be able to take advantage of such opportunities without a new plan (because of the delay in generating a new plan).  Finally, because the planning process may need to be initiated significantly before the end of the current planning horizon, it may be difficult to project what the state will be when the current plan execution is complete.  If the projection is wrong the plan may have difficulty. 


To achieve a higher level of responsiveness in a dynamic planning situation, we utilize a continuous planning approach and have implemented a system called CASPER (for Continuous Activity Scheduling Planning Execution and Replanning).  Rather than considering planning a batch process in which a planner is presented with goals and an initial state, the planner has a current goal set, a plan, a current state, and a model of the expected future state.  At any time an incremental update to the goals, current state, or planning horizon (at much smaller time increments than batch planning)
 may update the current state of the plan and thereby invoke the planner process. This update may be an unexpected event or simply time progressing forward.  The planner is then responsible for maintaining a consistent, satisficing plan with the most current information.  This current plan and projection is the planner’s estimation as to what it expects to happen in the world if things go as expected.  However, since things rarely go exactly as expected, the planner stands ready to continually modify the plan.  From the point of view of the planner, in each cycle the following occurs:

· changes to the goals and the initial state first posted to the plan, 

· effects of these changes are propagated through the current plan projections (includes conflict identification)

· plan repair algorithms
 are invoked to remove conflicts and make the plan appropriate for the current state and goals.

In contrast to the batch planning model, in the incremental replanning model:

Planner(goal_set, initial_state, horizon, current_plan) ( plan

This approach is shown in below in Figure 2.  At each step, the plan is created by using incremental replanning from: 

· the portion of the old plan for the current planning horizon;

· the change () in the goals relevant for the new planning horizon;

· the change () in the state; and

· the new (extended)planning horizon.
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Figure2  Continuous Planning Incremental Plan Extension

Note that our approach relies on a number of assumptions.

1. That as the planner is called over increasingly small time increments, that the change in the goals from one successive call to the next will be small (Goal Set small)

2. That as the planner is called over increasingly small time increments, that the change in the goals from one successive call to the next will be small (State small)

3. That if Goal Set is small and State is small that the change from the old plan to the new plan will be small (Plan small).

We will assess the empirical validity of these assumptions later on in this article.  Specifically, as the planning horizon changes little from one invocation of the planner to the next, it seems plausible that the change in Goal Set and State will be small.  However, a more open conjecture is whether or not a small change in the goal set of state might require significant revisions in the plan - this issue will be discussed at further length later in the article.


Even though our intent is to make the planning process very responsive (on the order of seconds), there still remains a synchronization process between planning and execution.  Specifically, there are several issues in integrating planning with real time execution - below we list these issues and how they are addressed in our approach.

· When to replan?  Our approach replans when the current plan projection predicts a problem with the current plan (i.e. when the plan combined with the current state is infeasible).  Additionally, our approach periodically (but quite frequently) invokes replanning as time progresses.
· What to do (execute) during (re-)planning time?  If feedback from the world combined with the current plan indicates that the current plan has a flaw (e.g., the plan will not execute or does not achieve goals), what gets executed during the time that the planner is replanning?  Our approach attempts to minimize the amount of time for replanning to minimize the chance that a conflict appears in the portion of the old plan that gets executed.
· How much time should the planner be given to replan?  The longer the planner is given the more likely it will be able to resolve all of the problems.  But the longer the replan time, the greater the problem of "What to execute in the meantime?" from above.  Our approach attempts to minimize the amount of time given to replan, but we believe this criteria can only be determined in a domain-specific fashion
.
· How to ensure the planner does not change activities that are already in execution?  Our approach uses a commitment mechanism to represent activities that would not be changeable by the time that the planner would complete its current cycle of reasoning.  When an activity overlaps with this window (i.e. the activity is scheduled to begin very soon) it is committed.  This means that the planner is forbidden from altering any aspect of this activity (such as by moving the activity or altering the activity parameters).  Thus far we have focused on time-based commitment strategies (e.g., commit any activities scheduled to begin in the next T time units), however, our architecture supports more complex commitment strategies (such as it being dependent on the class of activity and allowing parameter changes later than activity moves, etc.).

In addition to increasing the responsiveness of planning, the continuous planning approach has additional benefits: 

1. The planner can be more responsive to unexpected (i.e., unmodeled) changes in the environment that would manifest themselves as updates on the execution status of activities as well as monitored state and resource values.

2. The planner can reduce reliance on predictive models (e.g., inevitable modeling errors), since it will be updating its plans continually.

3. Fault protection and execution layers need to worry about controlling the spacecraft over a shorter time horizon (as the planner will replan within a shorter time span).

4. Because of the hierarchical reasoning taking place in the architecture there is no hard distinction between planning and execution – rather more deliberative (planner) functions reside in the longer-term reasoning horizons and the more reactive (execution) functions reside in the short-term reasoning horizons.  Thus, there is no planner to executive translation process.
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Figure 3  Hierarchical Planning Horizons

In conjunction with this incremental, continuous planning approach, we are also advocating a hierarchical approach to planning.  In this approach, the long-term planning horizon is planned only at a very abstract level.  Shorter and shorter planning horizons are planned in greater detail, until finally at the most specific level the planner plans only a short time in advance (just in time planning).  This paradigm is illustrated in Figure 3.  Within each of these layers, the planner is operating continuously in the mode described above.  However, the length of the planning horizon, and the frequency with which the plan is updated varies.  In the longer-term more abstract levels, the planning horizon is longer and the abstract plan is updated less frequently.  In the more detailed short-term level, the plans are updated more frequently.

The idea behind this hierarchical approach is that only very abstract projections can be made over the long-term and that detailed projections can only be made in the short-term because prediction is difficult due to limited computational resources and timely response requirements. Hence there is little utility in constructing a detailed plan far into the future – chances are it will end up being re-planned anyway.  This is consistent with the Just-in-Time scheduling approach advocated in (Maldague, Ko, 1999).  At one extreme the short-term plan may not be “planned” at all and may be a set of reactions to the current state in the context of the near-term plan.  This approach is implemented in the control loop described above by making high-level goals active regardless of their temporal placement, but medium and low-level goals are only active if they occur in the near future.  Likewise, conflicts are only regarded as important if they are high-level conflicts or if they occur in the near future.  As the time of a conflict or goal approaches, it will eventually become active and the elaboration/planning process will then be applied to resolve the problem.

An Architecture for Integrated 
Planning and Execution

Our approach to integration of planning and execution relies on three separate classes of processes.

· The Planner Process(es) - this process represents the planner, and is invoked to update the model of the plan execution, to refine the plan, or when new goals are requested.

· The Execution Process(es) - this process is responsible for committing activities and issuing actual commands corresponding to planned activities.

· The State Determination Process(es) - this process is responsible for monitoring and estimating states and resource values and providing accurate and timely state information.

· The Synchronization Process - this process enforces synchronization between the execution, planner, and state determination processes.  This includes receiving new goals, determining appropriate timeslices for planning and locking the plan database to ensure non-interference between state updates and the planner.

We describe planning, execution, and state determination as sets of processes because often these logical tasks will be handled by multiple processes.  For example, spacecraft attitude control execution might be handled by one process, data management by another, etc.  However, for the purposes of this paper (e.g., integration of planning and execution), the only relevant issue is that our synchronization strategy can be applied to a multiple process scheme for planning, state determination, etc. 

The overall architecture for the continuous planning approach is shown in Figure 4.  We now describe how each of the four basic components operates.
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Figure 4: CASPER Architecture

The planner process maintains a current plan (the plan side DB) that is used for planning (e.g. hypothesizing different courses of action).  It responds to requests to replan initiated by the execution processes, activity commitments from the execution module, state (and resource) updates from state estimation, and changes to the goal set (from external to the system).  All of these requests are moderated by the synchronization process that queues the requests and ensures that one request is complete before another is initiated.  The planners copy of the current plan is also where projection takes place and hence it is here that future conflicts are detected.  However, as we will see below, requests to fix conflicts occur by a more circuitous route.

The execution process is the portion of the system concerned with a notion of "now".  The execution module maintains a copy of the plan (the execution side DB).  The execution side DB is incrementally updated whenever the planner completes a request (e.g., a goal change, state change, or activity change).  This local copy includes conflict information. The execution module has three general responsibilities:

1. to commit activities in accordance with the commitment policy as they approach their execution time;

2. to actually initiate the execution of commands (e.g., processes) at the associated activity start times; and

3. to request re-planning when conflicts exist in the current plan.

The execution module performs 1 & 2 by tracking the current time and indexing into relevant activities to commit and execute them.  The execution module also tracks conflict information as computed by the projection of the planner and submits a request for replanning to the synchronization module when a conflict exists.


The state estimation module is responsible for tracking sensor data and summarizing that information into state and resource updates.  These updates are made to the synchronization module that passes them on to the planners plan database when coordination constraints allow.


The synchronization module ensures that the planner module(s) are correctly locked while processing.  At any one time the planner can only be performing one of its four responsibilities: (re)planning, updating its goals, incorporating a state update, updating the execution module's plan for execution, or updating commitment status (otherwise we run the risk of race conditions causing undesirable results).  The synchronization module serializes these requests by maintaining a FIFO task queue for the planner and forwarding the next task only when the previous task has finished.


The execution module also has a potential synchronization issue.  The planner must not be allowed to modify activities (through replanning) if those activities might already have been passed on to the real-time software (e.g., begun execution).  We enforce this non-interference by "commit"-ing all activities overlapping a temporal window extending from now to some short period of time in the future (typically on the order of several seconds).  We ensure that the planner is called in a way that each replan request will always return within this time bound and we enforce that the planner never modifies a committed activity.  This ensures that the planner will not complete a replan with an activity modified that is already in the past.  Additionally, we use the synchronization process to ensure that the Execution module does not commit activities while the planner is replanning. This prevents the planner from modifying activities that have been committed subsequent to the planner call (but still in the future).  Operation of the commit mechanism is shown in Figure 5.  When the planner is not operating, requests to the planner enter the planner synchronization queue and are processed rapidly.  Because replanning is the only planner service that takes significant computation, practically speaking, only when the planner is replanning will there be a significant delay in planner service response.  When the planner performs a replan, the planner service queue will not be serviced until the replan is complete or the commit interval completes.  At that point in time the planner process will then service the queue and rapidly incorporate state updates.  Figure 6 shows a more detailed example of the commit interval in operation.  In this example, the first state update occurs while the planner is not processing and is rapidly reflected in both the plan and execution side databases.   Next the planner begins a replan.  While the planner is replanning, another update comes in (a fault occurrence).  This update is not reflected until the planner completes its replan(1).  When this occurs, the update is rapidly reflected and a conflict is noted which initiates another replan(2).
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Figure 5: Commit Window
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Figure 6: Example of Commit Window and updates in action.

It is worth noting that our current commit interval implementation is merging two notions of time urgency.  First, it is desirable to commit activities that will be in the past by the time that the planner is able to return.  Second, commonly certain activities must be changed a certain time delta before their execution.  Let planner signify the amount of time that the planner will take to replan (e.g., we will accept the best plan the planner returns by the completion of this interval.  Correspondingly, let advance(act) be the amount of forewarning that activity "act" requires to be changed, deleted, or added.   Figure 7 below graphically depicts how these intervals add to affect the modifiability of activities.  The timeline indicates that an activity can only be modified by the planner if its start time is greater than NOW + planner + advance(act).  The second timeline highlights the opportunity to encode an extremely fast default strategy for handling activities at the replanning boundary (the time beginning with NOW + advance(act) and ending with NOW + planner + advance(act).  For example, such a default strategy might be: retain the old plan; or delete all activities in the plan (e.g., execute nothing).  Two possibly subtle points are worth explicit mention when analyzing the issue of commit interval.  First, the is activity dependent
 - this means that the edge of the plan activities that the planner can modify (the right frontier of the top timeline) is ragged (e.g., activity dependent).  Second, planner and advance(act).  may be of varying relative sizes - i.e., planner may be larger than advance(act), or vice-versa.  Alternately, it may depend on the activities themselves (as advance(act) is dependent on the activity).
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Empirical Evaluation of CASPER

In order to assess the viability of the incremental planning approach we conducted empirical evaluations of the CASPER system using two simulations.  The first simulation models landed operations for a comet landing and sample return mission concept under study at JPL.  The second simulation models operations of a Mars rover.  In this section we first describe the two simulations along with a discussion of their stochastic elements.  We then discuss parameters of the empirical tests and conclusions from the results.

Planetary Rover Operations Scenario Validation

The CASPER system has been tested on a model and simulation for the Rocky-7 prototype Mars rover for long-range planetary science gathering (Volpe et al. 1997, Hayati & Arvidson 1997). The model consists of 18 shared resources, 12 state variables and 32 activity types. Resources and states include 3 digital cameras (at the front, rear, and on a mast), a deployable mast, a shovel, a spectrometer, solar arrays, batteries, and a RAM buffer. There are five activity groups that correspond to different types of science experiments: one for collecting spectrometer readings, and four for taking images at a location (a front image, a rear image, a panorama using the mast, and a closeup image using the mast). Rover problems are sized by the number of hours of daylight (all operations require illuminated solar arrays). A series of science goals are generated corresponding to the number of hours of daylight, and the parameters for the goals are randomly generated (such as target locations). For each additional hour of daylight, ten additional goals are added spread over two new locations. Repair heuristics include traveling salesman heuristics, which attempt to order the rover traversals such that the total distance traveled is minimized.


The rover simulation contains a number of random variables including:

· Traverse speed is modeled as ~N(0.016, 0.008) meters per second.  This is intended to model unpredictable traverse speeds due to terrain (elevation, traction) effects or due to obstacle avoidance.

· Power usage of a traverse is modeled as ~N(4, 0.3) watts to model unpredictable power draw from the wheel motors due to terrain (elevation, traction) effects or due to obstacle avoidance.

· Duration of localization activity is modeled as ~N(80, 8) seconds to model the variability in the amount of time taken to deploy the mast (variances in mechanical actuation) as well as the variable amount of time to acquire images and run the localization algorithm.

· Power usage of localization activity is modeled as ~N(1.5, 0.15) watts to account for variances in mast movements and camera pointing required for localization.

· Rate of data transmission for data transfer activity is modeled as ~N(12, 1) bytes per second.  This is intended to model communications errors and retransmissions that may be required for communications from the rover to a lander or orbiter.

· Power usage for data transfer activity is modeled as ~N(1.2, 0.12) watts - data transfer consists of transmission, waiting for acknowledgements of receipt of data, and retransmission.  Transmission and retransmissions are power intensive, during the waits power consumption is reduced. 

· Power usage of the spectrometer activity is modeled as ~N(1.4, 0.14) watts.  The spectrometer activity includes deployment of the spectrometer to the surface of a rock, gathering data, and stowing the instrument.  The deployment and stowage require movements of the arm which are dependent on the exact geometries of the surface being sample.  These movements and feedback often cause variations in the amount of time and power draw for this activity.

· The amount of data generated (memory usage) for the spectrometer activity is modeled as ~N(0.3, 0.06) bytes per second to account for the effects of content dependent compression.

· Position estimation error rate of increase is modeled as ~N(0.02, 0.01).  The position error is the rover’s model of how well it knows its position from wheel sensors, etc.  This increases at varying rates based on terrain variations as the rover moves.  

· Actual rover movements are modeled as ~N(0, 0.3) meters (for both x and y dimensions) from commanded waypoint locations.  The actual location vector state variable is used to determine actual distances to feed traverse activity parameters (such as travel time).  Variability here is caused by terrain effects and obstacle avoidance as well as position estimation error.

For the rover domain we construct two models.  The first model is constructed using best guess (e.g., mean) estimates for the parameters listed above.  The second (pessimistic) model is constructed using mean + 1 standard deviation values for each of the relevant parameters.  Often these parameters combine to increase the pessimism.  For example, traverse time and power consumption are both random, and the traverse activity is concerned with total energy used (because power in excess of what is available from the solar panels is taken from the battery.  Figure 7 shows how the pessimism in duration and power lead combine in the pessimistic energy usage.
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Figure 7: Example of pessimism growth

ST4 Spacecraft Landed 
Operations Scenario

Space Technology 4 / Champollion (ST4) is a mission concept for outer solar system exploration.  In late 2005, following a two-and-a-half-year journey, ST4 will match orbits, or rendezvous, with Comet Tempel 1, as the comet is moving away from the Sun. The spacecraft will spend several months orbiting the comet nucleus, making highly accurate maps of its surface and making some preliminary compositional measurements of the gas in the coma. The data returned from ST4 will be used to determine the mass, shape, and density of the comet’s nucleus and to make some early estimates about its composition.

After studying the nucleus from orbit, the spacecraft will send a small vehicle (a lander) to the surface. The lander will use a one-meter long drill to collect samples and then feed them to a gas chromatograph/mass spectrometer onboard the lander. This instrument will analyze the composition of the nucleus collected from various depths below the surface. The lander will also carry cameras to photograph the comet surface. Additional instruments planned onboard the lander to determine the chemical makeup of the cometary ices and dust will include an infrared/spectrometer microscope and a gamma-ray spectrometer.  After several days on the surface, the lander will bring a sample back to the orbiter for return to Earth.

In order to test and evaluate our integrated planning and execution approach, we have constructed a number of test cases within the ST4 landed operations scenario.  We have also constructed an ST4 simulation, which accepts relatively high-level commands such as: MOVE-DRILL, START-DRILL, STOP-DRILL, TAKE-PICTURE, TURN-ON <device>, etc.  The simulation covers operations of hardware devices.  In this test scenario the planner has models of 11 state and resource timelines, including drill location, battery power, data buffer, and camera state.  The model also includes 19 activities such as uplink data, move drill, compress data, take picture, and perform oven experiment.

The continuous planner scenario has focused on the comet lander portion of the ST4 mission. It comprises a period of approximately 80 hours of lander operations on the comet surface. It is intended to represent a class of test cases against which to evaluate the performance of various command and control strategies for this portion of the mission.

The nominal mission scenario consists of three major classes of activities: drilling and material transport, instrument activity including imaging and in-situ materials experiments, and data uplink. Of these, drilling is the most complex and unpredictable.  

The mission plan calls for three separate drilling activities. Each drilling activity drills a separate hole and acquires samples at three different depths during the process: a surface sample, a 20 cm. deep sample, and a one-meter deep sample. Acquiring a sample involves five separate “mining” operations after the hole has been drilled to the desired depth. Each mining operation removes 1 cm. of material. Drilling rate and power are unknown a priori, but there are reasonable worst-case estimates available. Drilling can fail altogether for a variety of reasons.

One of the three drilling operations is used to acquire material for sample-return. The other two are used to supply material to in-situ science experiments onboard the lander. These experiments involve depositing the samples in an oven, and taking data while the sample is heated.  Between baking operations the oven must cool, but there are two ovens, allowing experiments to be interleaved unless one of the ovens fails.


We assessed these performance metrics using a stochastic version of the ST4 simulation described above.  This simulation had a number of random variables, which are described below.

· Compression - we model the compression for science data as a normal random variable with a mean of 0.9 and a standard deviation of 0.25*0.9.  This has the effect of forcing the planner to respond to buffer over-runs (as described above) and buffer under-runs (to optimize the plan).

· Drilling Time - we model the amount of time to drill in minutes as a random variable with mean of 30 and standard deviation of 3.

· Drilling power - we model the actual power consumption from drilling in watts as a normal random variable with mean 40 and standard deviation 4.

· Oven Failure - we model oven failure occurrence as Poisson distributed with each oven having a 50% chance of failure over the entire mission horizon. 

· Data Transmission Rate: we model the time to transmit data in kilobits per second as a normal random variable with a mean of 100 and a standard deviation of 10.  This is intended to model the variability in communications to the orbiter. 

· Oven Warming and Cooling Times: we model the amount of time to heat up the sample and for the oven to cool down in minutes as random variables with means of 30 and 120, and standard deviations of 3 and 12, respectively.   This is intended to model the unknown thermal properties of the samples.  

As with the rover model, we construct both best-guess and pessimistic models for the Comet Lander landed operations scenario. 

Empirical Results


In order to validate the effectiveness of our continuous planning approach we have performed a number of empirical tests using the rover and ST-4 scenarios to measure CASPER performance in terms of the following criteria.

1. responsiveness - the ability to deal with execution feedback in a timely fashion.  In order to evaluate responsiveness we measure the amount of time (and number of planning search operations) required to construct a valid new plan.

2. robustness - the ability to produce executable plans despite run-time variations in state, resource, and activity durations.  In order to evaluate robustness we measure the number of invalid commands (activities) which are passed on to execution.

3. plan effectiveness - a measure of the overall goodness of executed activities (with respect to achieving plan goals).  In order to evaluate plan effectiveness we measure the number of  correctly achieves science goals.


In our tests we compare the CASPER continuous planning repair approach to two alternative approaches:

1. Batch planning with no feedback - in this approach an operations plan is generated from the initial state and this plan is executed.  No feedback from execution is used in the execution and no attempt is made to synchronize the plan with execution.

2. Batch replanning on failure - in this approach an operations plan is generated from scratch.  When an activity fails, the execution system halts execution and replans from scratch (rather than modifying the existing plan as in the CASPER approach).  In the rover domain no activities are executed while the planner is replanning (as this is the safest default plan for the rover domain).  In the ST4 domain the old plan is executed while the planner is replanning (as this is the safest default plan for the ST4 domain).


In our setup, CASPER was running on a Sun Workstation Ultra 60 with a 359 MHz process with 1.1 GB Memory
. During each run, the simulator updated the plan many times (up to thousands of updates per run for the ST4 simulation).  On average, relatively few updates result in conflicts that require handling by the planner/scheduler (see Tables 1-4: number of times replanning invoked).


Responsiveness: In order to assess the responsiveness of the system, we measured the average amount of time from the receipt of an update that required replanning to the time when a conflict free plan is available (see Tables 1-4: Time to Correct Plan).


Robustness: In order to assess the robustness of the system, we track the number of times when an invalid activity is commanded (see Tables 1-4: Number of Invalid Commands).   As shown in Tables 1-4, the CASPER continuous planning approach significantly outperforms both the batch replanning and no replanning approaches in terms of time to correct plan.  In general, CASPER outperforms both alternatives in terms of number of invalid commands.  However, for the rover domain, in terms of invalid commands, the batch replanning approach allows fewer bad commands to be sent to execution.  This is because the default planning approach for batch replanning is to remove all activities in the commit window while the CASPER approach leaves the old plan in this interval.  The old plan activities left in this execution interval represent more chances to send bad activities on to execution.


Effectiveness: In the ST4 domain in order to assess the plan effectiveness, we measure the science return of executed activities (as measured by number of samples drilled and analyzed in situ where the data was successfully transmitted to the orbiter) 24 science goals are originally submitted to the system, and we report the number completed successfully. (See Tables 1-2: Number of Achieved Science Goals).  In the rover domain in order to assess the plan effectiveness, we measure the science return of executed activities (as measured by the number of spectrometer observations taken.  (See Tables 3-4: Number of Achieved Science Goals).


We observe that CASPER outperforms batch planning and batch replanning in the ST4 domain in terms of spacecraft commanding and achieving science goals.  Note that batch planning requires no time to correct an updated plan because it does not replan, and therefore is superior to CASPER in terms of the amount of time required to correct a plan. However, batch planning suffers considerably due to incomplete data transmissions and spoiled experiments where samples where placed into inappropriately configured or failed ovens.  Batch replanning performs much better, but the replan time translates into missed opportunities to plan and schedule science goals. Also, more invalid commands are executed due to the time it takes to replan. CASPER does execute some invalid commands due to the fact that it takes some time to correct an invalid plan, but CASPER achieves far more science goals.

Table 1: Best Guess Model, CNSR 


# invalid commands
# achieved science goals
steps to correct plan
CPU seconds to correct plan 
# of replans
# of updates

CASPER
3.041
23.232
19.731
2.549
7.825
2483

Batch Replanning
23.731
17.021
67.603
8.102
9.067
2402

No Replanning
65.548
2.276
0
0
0
2491

Table 2: Pessimistic Model, CNSR


# invalid commands
# achieved science goals
steps to correct plan
CPU seconds to correct plan 
# of replans
# of updates

CASPER
1.582
14.989
32.046
3.365
6.341
2378

Batch Replanning
12.737
9.934
94.460
10.962
8.120
2310

No Replanning
46.666
1.525
0
0
0
2423

Table 3: Best Guess Model, Rover Domain


# invalid commands
# achieved science goals
steps to correct plan
CPU seconds to correct plan 
# of replans
# of updates

CASPER
0.10
3.57
23.27
1.87
7.31
175.07

Batch Replanning
0.19
2.72
93.44
4.73
6.94
140.90

No Replanning
4.23
0.44
0
0
0
180.15

Table 4: Pessimistic Model, Rover Domain


# invalid commands
# achieved science goals
steps to correct plan
CPU seconds to correct plan 
# of replans
# of updates

CASPER
0.03
2.99
22.65
1.69
7.81
156.76

Batch Replanning
0.07
2.18
125.39
4.27
6.41
120.48

No Replanning
3.53
0.11
0
0
0
139.75


In order gain insight into the effectiveness of the local search in replanning, we examine the number of plan operations and CPU time to either repair the current plan or to construct a new plan to reflect the real-time execution feedback.  Table 5 shows the average number of CPU seconds and plan modifications required to repair the existing old plan and construct a new plan from scratch.  This data clearly shows that it is more efficient to re-use the old plan than to construct a plan from scratch. Unfortunately we do not yet have plan operations statistics for the rover domain (only CPU seconds); we hope to have such statistics in several weeks.


Table 4 and 5 show the CPU seconds required to generate a new plan from scratch versus by modifying the old plan..
Table 5: Summary of Data Comparing Average # of Plan Iterations and CPU Seconds required to Repair Old Plan vs. Construct New Plan from Scratch.

Tables 6 shows for the CNSR simulations, a histogram plot which indicates the frequency with which problems from feedback required a given number of plan operations to repair (i.e. the height of the column in the Y- dimension indicates the frequency of problems requiring the number of repair operations indicated on the X axis.  Table 7  shows a similar plot for the CPU Time for the CNSR scenario.  These plots indicate that a large number of solutions to the replanning problem lie in the neighborhood of the old plan.  This validates our hypothesis that if the goals and state are small, that the plan should also be small.  Additionally the histograms clearly show that replanning from the old plan is more efficient than batch planning from scratch.
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Table 8 shows the histogram plot for the CPU time required to repair the old plan vs. constructing a new plan from scratch.  Again the data indicates that not only are a large number of solutions quite close to the old plan but that re-using the old plan is significantly more efficient that replanning from scratch.

CASPER Applications and Deployment

The CASPER system is currently being used in a wide range of problems ranging from research testbeds to actual applications.  The CASPER project was initiated at the request of Mission Data System (MDS)
 team, and as such CASPER has been demonstrated on a number of MDS scenarios including the ST4 landed operations scenario previously below, science operations scenario for a virtual spacecraft (Knight et al. 2000), and on Europa Orbiter operations scenarios..  The CASPER system is scheduled for flight as part of the flight software for the 3-Corner Sat (3CS) mission to be operated by the University of Colorado, Colorado Space Grant Consortium (Anderson et al. 1999, Underhill et al, 1999).
  CASPER has also been applied to autonomous rovers.  CASPER has been demonstrated an onboard planning and replanning capability with the Rocky7 prototype Mars rover in the Marsyard testbed at JPL, with plans under way to deploy it onboard the Rocky8 ET-rover prototype as development allows.  Additionally, CASPER has been used as a planning building block for multi-agent systems in the context of multiple, distributed rovers (Estlin et al 1999a, 1999b) and distributed spacecraft constellations (Barrett 2000).  In these approaches, CASPER has been used both to provide planning for coordination (as in a leader planning how to allocate goals to subordinate agents) as well as a single subordinate agent.  CASPER has also been applied to integrated planning and execution to automate operations of JPL Deep Space Network ground communications stations (Fisher et al. 2000).  CASPER is also currently being applied to control of uninhabited aerial vehicles (UAV's) as part of the Defense Advanced Research Project Agency (DARPA) program on technologies for reliable autonomous control.  In this context CASPER is responsible for the high-level strategic decision-making and task control for the UAV (Colgren et. al 2000).  CASPER has also been demonstrated on control of an interferometric testbed for the Keck Interferometer (located on the Big Island of Hawaii).

Discussion

While the current prototype has been tested on a range of cases in which state updates require replanning, we have focused on execution feedback that cause conflicts in the plan.  In the case of the failed oven, buffer over-use, and activity completion time problem, the state update (when propagated through the plan) causes a conflict.  There are other cases in which a state update enables a plan improvement.  For example:

· battery power usage might be lower than expected enabling insertion of an additional sample activity content-dependent compression might perform better than expected allowing storage of additional experiment data;  or

· drilling might be faster than expected again allowing for additional science activities.

In each of these cases, the planner needs to be aware of the potential for improvement in the current plan and be triggered to attempt to take advantage of the fortuitous situation.  In related work (Rabideau et al. 2000), we have been developing plan optimization techniques for representing soft constraints (preferences) and improving plans with respect to these preferences (e.g., do more science).  Our approach to optimization is an anytime, incremental approach, thus the timeslices for the planner can be used to attempt to improve the plan if there are no conflicts in the plan.  

A second issue is that in the current prototype, the planner can only respond to unexpected changes on activity boundaries.  This is a significant limitation when there are activities that have an extremely long duration.  This limitation is due tot he fact that the planner does not have a model detailed enough to predict the resultant state if activities are interrupted in mid-execution.  It would be useful if the planner could incorporate a model that could represent interruptible activities and act appropriately.  Currently such phenomenon must be modeled by breaking the activity into smaller activities.

A third issue is that of sequenced earliest possible execution and the commit interval.  This occurs when there are multiple sequenced activities that all must wait for a preceding activity to complete and the desire is to execute each as early as possible.  An example of this situation is a set of observations where each must wait for the previous to complete.  In the CASPER architecture this would be represented via a preference or scheduling policy that activities should be planned as early as possible.  When an observation completes early, the opportunity for optimization would move forward the next observation.  However, this would still leave a gap between the successive observations of a time equal to the commit interval.  While this would be a relatively short delay (seconds) it still is undesirable.  A better way to address this issue is to enable flexible timepoints within a plan, but this increases the computational complexity of planning (see below for related work in this area).

While we have tested our prototype on a range of realistic scenarios from spacecraft and rover operations, we would like to have a larger set of missions and concepts to test against.  We anticipate having access to several other spacecraft simulations.  We intend to further test and validate our approach against these missions. 

Another interesting area for future work is investigating more powerful commitment strategies.  One could easily envisage problems in which different classes of activities would have different possibilities for interruption or might be terminatable with sufficient lead-time.  Enabling the CASPER system to represent these contexts and handle them appropriately by encoding more powerful strategies for deciding when to (re)plan, when to update, etc. is an iportant area of work.

One assumption of the CASPER replanning approach is that small changes in the state and goal sets (as are likely to occur when replanning) will result in small changes in the plan (more specifically that an adequate plan will exist that has only small changes from the current plan).  This is a plan stability property that may not hold (or correspondingly it may be difficult to encode a domain model such that this property is often/always true).  One approach to enforcing this property is to enable anytime replanning by quickly producing a feasible, adequate plan (for example by dumping goals) and iteratively improving this plan.  Another approach might be to analyze the stability of plans in the domain and generate plans that can be quickly repaired to address small changes in state and goals (for a more formal definition of these properties see (Ginsberg et al 1998).

Related Work

The high-speed local search techniques used in our continuous planner prototype are an evolution of those developed for the DCAPS system (Chien et al. 1999) that has proven robust in actual applications.  In terms of related work, iterative algorithms have been applied to a wide range of computer science problems such as traveling salesman (Lin & Kernighan 1973) as well as Artificial Intelligence Planning (Biefeld & Cooper 1991, Chien & DeJong 1994, Zweben et al. 1994, Hammond 1989, Sussman 1973). Iterative repair algorithms have also been used for a number of scheduling systems.  The GERRY/GPSS system (Deale et al. 1994, Zweben et al. 1994) uses iterative repair with a global evaluation function and simulated annealing to schedule space shuttle ground processing activities.  The Operations Mission Planner (OMP) (Biefeld & Cooper 1991) system used iterative repair in combination with a historical model of the scheduler actions (called chronologies) to avoid cycling and getting caught in local minima.  Work by Johnston and Minton (Johnston & Minton 1994) shows how the min-conflicts heuristic can be used not only for scheduling but also for a wide range of constraint satisfaction problems. 
The OPIS system (Smith 1994) can also be viewed as performing iterative repair.  However, OPIS is more informed in the application of its repair methods in that it applies a set of analysis measures to classify the bottleneck before selecting a repair method.

Integrated Plan Execution and Monitoring (IPEM) (Ambros-Ingerson & Steele 1988) addresses replanning in the face of run-time updates for a classical planning representation.  Their approach is similar to ours in that they analyze the current state's applicability to the old plan and use this to incrementally refine the current plan until it applies to the current state.  However, in that they use a classical planning formalism they do not address resources and metric time constraints.  Because they have a classical planning representation operators do not conditionally produce output states (as they do in a richer scheduling representation as in CASPER).

Our iterative repair and local search technique are complementary to backtracking refinement search approach used in the New Millennium Deep Space One Remote Agent Experiment Planner (ARC 1999).  However, the RAX approach to dealing with run-time uncertainties is quite different the CASPER replanning approach.  The RAX approach is to generate plans with temporal flexibility and abstraction flexibility.  Temporal flexibility is enabled by generating plans with flexible timepoints in a temporal constraint network that represents legal time windows for timepoints (events) to occur.  Replanning is required when a timepoint cannot be fired within the bound.  While this enables some temporal flexibility, it does not allow for addition to or deletion of activities to the plan (both of which can be done in the fast replanning CASPER approach).  Additionally, in order to enable robust plans for uncertain duration activities, unctrollable timepoints must be used, requiring the use of worst-case durations in the plan which leads extremely suboptimal plans for near-nominal execution.  However, the flexible time approach does enable addressing consecutive activities (as described in the Discussion section above).  We are currently examining extension of the CASPER approach to flexible timepoints in an effort to handle this case.  However, reasoning about flexible timepoints can introduce considerable computational cost into the planning and scheduling process.  Abstraction flexibility is implemented by having the planner not reason about lower level activities.  The planner instead uses a single activity to represents a set of lower level activities.  The execution process then has the flexibility to perform lower level activities at will within the scope of the abstract activity.  Unfortunately because the planner does not have knowledge when such activities will be performed, it must reason with a worst-case analysis of resource and state usage within the duration of the abstract activity which can lead to suboptimal plans.

Another area of related work involves development of contingency branches in a plan to apply when execution varies from an expected path (Bresina et. al 1999).  While this approach increases runtime flexibility, the number of contingencies that can be explicitly reasoned about is typically far fewer than the number of possible execution outcomes, in which case the flexibility gains may be modest.  This approach could also be used in a complementary fashion to the rapid replanning CASPER approach.  In this combination pre-computed contingencies could be used to speed implementation of very likely branches or those that require radical replanning which might take considerable time.

Excalibur (Narayek, 1998) represents a general framework for using constraints to unify planning and scheduling constraints, uncertainty, and knowledge.  This framework is consistent with the CASPER design, however in this paper we have focused on a lower-level.  Specifically, we have focused on re-using the current plan using iterative repair and specific locking mechanisms to avoid race conditions.

Work on the PRODIGY system (Cox & Veloso 1998) has indicated how goals may be altered due to environmental changes/feedback.  These changes would be modeled in our framework via task abstraction/retraction and decomposition for potentially failing activities.  Other PRODIGY work (Veloso, Pollack, & Cox 1998) has focused on determining which elements of the world state need to be monitored because they affect plan appropriateness.  In our approach we have not encountered this bottleneck, our fast state projection techniques enable us to detect relevant changes by noting the introduction of conflicts into the plan.

Work on CPEF (Continuous Planning and Execution Framework) (Myers 1998) uses PRS, AP, and SIPE-2, also represents a similar framework to integrating planning and execution.  CPEF and CASPER differ in a number of ways.  First, CPEF attempts to cull out key aspects of the world to monitor (as is necessary in general open-world domains).  Their framework is more general as it allows for general classes of monitors whereas our approach focuses on replanning triggered by propagation of state updates through the current plan.  They also suggest the use of iterative repair (they use the term conservative repairs).  And their taxonomy of failure types is very similar to ours in terms of action failure and re-expansion of task networks (re-decomposition).  However, this article focused on lower level issues in synchronization and timing. 

Work in the O-Plan system has also addressed rapid replanning (Drabble et al. 1997).  They describe an approach that generally invokes the planner with the current plan in a repair mode from the current state.  In this way their approach and the CASPER one are very similar.  However, we have focused on lower-level timing and synchronization issues necessary for execution and planning on a shorter timescale.

Work in the 3T system (Bonasso et al. 1997) has also examined issues of integrating planning and execution.  Again, they present a framework consistent with our architecture but we have focused on lower-level timing issues.

Conclusions

This paper has described an approach to integrating planning and execution for spacecraft control and operations.  This approach has the benefit of reducing the amount of time required for an onboard planning process to respond to changes in the environment or goals.  In our approach, environmental changes or inaccurate models cause updates to the current state model and future projections.  Additionally, the planner’s current goal set may change.  In either case, if these changes matter (e.g., the current plan no longer applies) they will cause conflicts in the current plan.  These conflicts are attacked using fast, local search and iterative repair methods
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� As a data point, the planner for the Remote Agent Experiment (RAX) flying on-board the New Millennium Deep Space One mission (Muscettola et al 1997) takes approximately 4 hours to produce a 3 day operations plan.  RAX is running on a 25 MHz RAD 6000 flight processor and uses roughly 25% of the CPU processing power.  While this is a significant improvement over waiting for ground intervention, making the planning process even more responsive (e.g., on a time scale of seconds or tens of seconds) to changes in the operations context, would increase the overall time for which the spacecraft has a consistent plan. As long as a consistent plan exists, the spacecraft can keep busy working on the requested goals and hence may be able to achieve more science goals.


� For the spacecraft control domain we are envisaging an update rate on the order of tens of seconds real time.


� I n this paper we do not focus on the state/resource representation or the repair methods, for details see (Rabideau et al. 1999).


� However, an interesting area of research is to automatically determine this via empirical feedback and domain analysis.


� In our implementation replanning is initiated by the execution module because this allows for the notion of urgency information (e.g. closeness of the conflict to current execution) to be incorporated in the decision to replan.  If we did not wish to incorporate this information, the planner module could make this request directly to the synchronization module.  


� Indeed a more sophisticated model might even have Dadvance(act) be a function of the type of plan modification. For example, adding might require a longer lead time than deletion.  Modifying a parameter of the activity might require an even shorter lead time.


� This is the machine setup that we had available - clearly a flight processor would be less powerful and less memory would be available.  The CASPER image used far less than 1 GB of memory.


� The MDS Project is an effort by the Jet Propulsion Laboratory (JPL) to develop a common software flight and ground framework for mission operations for future spacecraft.  Within the MDS Project, the Control Architecture team is developing a flight and ground software framework to allow automation of many mission operations functions (MDS 2000).  This architecture is designed to be compatible with automated planners to enable future missions to use such technologies (Knight et al 2000).


� As a comparison to our lab setup, the 3CS spacecraft is planned to have a 25MHz PowerPC with 25% of the CPU dedicated to CASPER.  Onboard memory is undecided with a range from 16-128MB possible but 32-64MB likely.  Given this computing allocation, we project a response time in the 10-60 second range.
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0.0842696629

0.0917431193

0.0449438202

0.0825688073

0.0337078652

0.0917431193

0.0112359551

0.1009174312

0.0112359551

0.0917431193

0.0056179775

0.0871559633

0.0505617978

0.0688073394

0

0.0504587156

0

0.0229357798

0

0

0



ds4 batch iterations

				increment:		10

				bins:		0		10		20		30		40		50		60		70		80		90		100		110		120		130

				batch:		4.13%		5.05%		6.88%		9.63%		9.17%		8.26%		9.17%		10.09%		9.17%		8.72%		6.88%		5.05%		2.29%		0.00%

				repair:		45.51%		19.66%		10.67%		8.43%		4.49%		3.37%		1.12%		1.12%		0.56%		5.06%		0.00%		0.00%		0.00%		0.00%

				avg iters:		67.602739726		ips:		8.3436184422		ttl cnt:		218

		26				0		0		26		0		0		0		0		0		0		0		0		0		0		0

		94				0		0		0		0		0		0		0		0		0		94		0		0		0		0

		33				0		0		0		33		0		0		0		0		0		0		0		0		0		0

		133				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		162				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		65				0		0		0		0		0		0		65		0		0		0		0		0		0		0

		45				0		0		0		0		45		0		0		0		0		0		0		0		0		0

		101				0		0		0		0		0		0		0		0		0		0		101		0		0		0

		73				0		0		0		0		0		0		0		73		0		0		0		0		0		0

		33				0		0		0		33		0		0		0		0		0		0		0		0		0		0

		56				0		0		0		0		0		56		0		0		0		0		0		0		0		0

		32				0		0		0		32		0		0		0		0		0		0		0		0		0		0

		75				0		0		0		0		0		0		0		75		0		0		0		0		0		0

		111				0		0		0		0		0		0		0		0		0		0		0		111		0		0

		114				0		0		0		0		0		0		0		0		0		0		0		114		0		0

		138				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10				0		10		0		0		0		0		0		0		0		0		0		0		0		0

		104				0		0		0		0		0		0		0		0		0		0		104		0		0		0

		28				0		0		28		0		0		0		0		0		0		0		0		0		0		0

		79				0		0		0		0		0		0		0		79		0		0		0		0		0		0

		89				0		0		0		0		0		0		0		0		89		0		0		0		0		0

		39				0		0		0		39		0		0		0		0		0		0		0		0		0		0

		27				0		0		27		0		0		0		0		0		0		0		0		0		0		0

		14				0		14		0		0		0		0		0		0		0		0		0		0		0		0

		172				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		97				0		0		0		0		0		0		0		0		0		97		0		0		0		0

		98				0		0		0		0		0		0		0		0		0		98		0		0		0		0

		33				0		0		0		33		0		0		0		0		0		0		0		0		0		0

		95				0		0		0		0		0		0		0		0		0		95		0		0		0		0

		81				0		0		0		0		0		0		0		0		81		0		0		0		0		0

		47				0		0		0		0		47		0		0		0		0		0		0		0		0		0

		63				0		0		0		0		0		0		63		0		0		0		0		0		0		0

		29				0		0		29		0		0		0		0		0		0		0		0		0		0		0

		85				0		0		0		0		0		0		0		0		85		0		0		0		0		0

		64				0		0		0		0		0		0		64		0		0		0		0		0		0		0

		8				8		0		0		0		0		0		0		0		0		0		0		0		0		0

		99				0		0		0		0		0		0		0		0		0		99		0		0		0		0

		86				0		0		0		0		0		0		0		0		86		0		0		0		0		0

		77				0		0		0		0		0		0		0		77		0		0		0		0		0		0

		128				0		0		0		0		0		0		0		0		0		0		0		0		128		0

		67				0		0		0		0		0		0		67		0		0		0		0		0		0		0

		41				0		0		0		0		41		0		0		0		0		0		0		0		0		0

		92				0		0		0		0		0		0		0		0		0		92		0		0		0		0

		181				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		15				0		15		0		0		0		0		0		0		0		0		0		0		0		0

		93				0		0		0		0		0		0		0		0		0		93		0		0		0		0

		104				0		0		0		0		0		0		0		0		0		0		104		0		0		0

		37				0		0		0		37		0		0		0		0		0		0		0		0		0		0

		42				0		0		0		0		42		0		0		0		0		0		0		0		0		0

		89				0		0		0		0		0		0		0		0		89		0		0		0		0		0

		62				0		0		0		0		0		0		62		0		0		0		0		0		0		0

		39				0		0		0		39		0		0		0		0		0		0		0		0		0		0

		91				0		0		0		0		0		0		0		0		0		91		0		0		0		0

		35				0		0		0		35		0		0		0		0		0		0		0		0		0		0

		33				0		0		0		33		0		0		0		0		0		0		0		0		0		0

		41				0		0		0		0		41		0		0		0		0		0		0		0		0		0

		71				0		0		0		0		0		0		0		71		0		0		0		0		0		0

		6				6		0		0		0		0		0		0		0		0		0		0		0		0		0

		123				0		0		0		0		0		0		0		0		0		0		0		0		123		0

		30				0		0		0		30		0		0		0		0		0		0		0		0		0		0

		98				0		0		0		0		0		0		0		0		0		98		0		0		0		0

		63				0		0		0		0		0		0		63		0		0		0		0		0		0		0

		139				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		28				0		0		28		0		0		0		0		0		0		0		0		0		0		0

		45				0		0		0		0		45		0		0		0		0		0		0		0		0		0

		50				0		0		0		0		0		50		0		0		0		0		0		0		0		0

		88				0		0		0		0		0		0		0		0		88		0		0		0		0		0

		35				0		0		0		35		0		0		0		0		0		0		0		0		0		0

		68				0		0		0		0		0		0		68		0		0		0		0		0		0		0

		53				0		0		0		0		0		53		0		0		0		0		0		0		0		0

		64				0		0		0		0		0		0		64		0		0		0		0		0		0		0

		6				6		0		0		0		0		0		0		0		0		0		0		0		0		0

		102				0		0		0		0		0		0		0		0		0		0		102		0		0		0

		26				0		0		26		0		0		0		0		0		0		0		0		0		0		0

		82				0		0		0		0		0		0		0		0		82		0		0		0		0		0

		77				0		0		0		0		0		0		0		77		0		0		0		0		0		0

		69				0		0		0		0		0		0		69		0		0		0		0		0		0		0

		113				0		0		0		0		0		0		0		0		0		0		0		113		0		0

		89				0		0		0		0		0		0		0		0		89		0		0		0		0		0

		24				0		0		24		0		0		0		0		0		0		0		0		0		0		0

		86				0		0		0		0		0		0		0		0		86		0		0		0		0		0

		178				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		50				0		0		0		0		0		50		0		0		0		0		0		0		0		0

		36				0		0		0		36		0		0		0		0		0		0		0		0		0		0

		20				0		0		20		0		0		0		0		0		0		0		0		0		0		0

		101				0		0		0		0		0		0		0		0		0		0		101		0		0		0

		51				0		0		0		0		0		51		0		0		0		0		0		0		0		0

		80				0		0		0		0		0		0		0		0		80		0		0		0		0		0

		49				0		0		0		0		49		0		0		0		0		0		0		0		0		0

		94				0		0		0		0		0		0		0		0		0		94		0		0		0		0

		77				0		0		0		0		0		0		0		77		0		0		0		0		0		0

		111				0		0		0		0		0		0		0		0		0		0		0		111		0		0

		10				0		10		0		0		0		0		0		0		0		0		0		0		0		0

		86				0		0		0		0		0		0		0		0		86		0		0		0		0		0

		57				0		0		0		0		0		57		0		0		0		0		0		0		0		0

		73				0		0		0		0		0		0		0		73		0		0		0		0		0		0

		120				0		0		0		0		0		0		0		0		0		0		0		0		120		0

		84				0		0		0		0		0		0		0		0		84		0		0		0		0		0

		78				0		0		0		0		0		0		0		78		0		0		0		0		0		0

		83				0		0		0		0		0		0		0		0		83		0		0		0		0		0

		66				0		0		0		0		0		0		66		0		0		0		0		0		0		0

		100				0		0		0		0		0		0		0		0		0		0		100		0		0		0

		117				0		0		0		0		0		0		0		0		0		0		0		117		0		0

		126				0		0		0		0		0		0		0		0		0		0		0		0		126		0

		38				0		0		0		38		0		0		0		0		0		0		0		0		0		0

		50				0		0		0		0		0		50		0		0		0		0		0		0		0		0

		131				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		73				0		0		0		0		0		0		0		73		0		0		0		0		0		0

		14				0		14		0		0		0		0		0		0		0		0		0		0		0		0

		30				0		0		0		30		0		0		0		0		0		0		0		0		0		0

		125				0		0		0		0		0		0		0		0		0		0		0		0		125		0

		46				0		0		0		0		46		0		0		0		0		0		0		0		0		0

		50				0		0		0		0		0		50		0		0		0		0		0		0		0		0

		50				0		0		0		0		0		50		0		0		0		0		0		0		0		0

		111				0		0		0		0		0		0		0		0		0		0		0		111		0		0

		74				0		0		0		0		0		0		0		74		0		0		0		0		0		0

		49				0		0		0		0		49		0		0		0		0		0		0		0		0		0

		87				0		0		0		0		0		0		0		0		87		0		0		0		0		0

		108				0		0		0		0		0		0		0		0		0		0		108		0		0		0

		104				0		0		0		0		0		0		0		0		0		0		104		0		0		0

		107				0		0		0		0		0		0		0		0		0		0		107		0		0		0

		147				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		70				0		0		0		0		0		0		0		70		0		0		0		0		0		0

		51				0		0		0		0		0		51		0		0		0		0		0		0		0		0

		53				0		0		0		0		0		53		0		0		0		0		0		0		0		0

		81				0		0		0		0		0		0		0		0		81		0		0		0		0		0

		17				0		17		0		0		0		0		0		0		0		0		0		0		0		0

		111				0		0		0		0		0		0		0		0		0		0		0		111		0		0

		47				0		0		0		0		47		0		0		0		0		0		0		0		0		0

		44				0		0		0		0		44		0		0		0		0		0		0		0		0		0

		49				0		0		0		0		49		0		0		0		0		0		0		0		0		0

		68				0		0		0		0		0		0		68		0		0		0		0		0		0		0

		109				0		0		0		0		0		0		0		0		0		0		109		0		0		0

		42				0		0		0		0		42		0		0		0		0		0		0		0		0		0

		13				0		13		0		0		0		0		0		0		0		0		0		0		0		0

		96				0		0		0		0		0		0		0		0		0		96		0		0		0		0

		39				0		0		0		39		0		0		0		0		0		0		0		0		0		0

		101				0		0		0		0		0		0		0		0		0		0		101		0		0		0

		97				0		0		0		0		0		0		0		0		0		97		0		0		0		0

		103				0		0		0		0		0		0		0		0		0		0		103		0		0		0

		13				0		13		0		0		0		0		0		0		0		0		0		0		0		0

		73				0		0		0		0		0		0		0		73		0		0		0		0		0		0

		62				0		0		0		0		0		0		62		0		0		0		0		0		0		0

		119				0		0		0		0		0		0		0		0		0		0		0		119		0		0

		24				0		0		24		0		0		0		0		0		0		0		0		0		0		0

		76				0		0		0		0		0		0		0		76		0		0		0		0		0		0

		133				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		30				0		0		0		30		0		0		0		0		0		0		0		0		0		0

		102				0		0		0		0		0		0		0		0		0		0		102		0		0		0

		9				9		0		0		0		0		0		0		0		0		0		0		0		0		0

		70				0		0		0		0		0		0		0		70		0		0		0		0		0		0

		74				0		0		0		0		0		0		0		74		0		0		0		0		0		0

		53				0		0		0		0		0		53		0		0		0		0		0		0		0		0

		6				6		0		0		0		0		0		0		0		0		0		0		0		0		0

		33				0		0		0		33		0		0		0		0		0		0		0		0		0		0

		99				0		0		0		0		0		0		0		0		0		99		0		0		0		0

		46				0		0		0		0		46		0		0		0		0		0		0		0		0		0

		77				0		0		0		0		0		0		0		77		0		0		0		0		0		0

		60				0		0		0		0		0		0		60		0		0		0		0		0		0		0

		3				3		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		21				0		0		21		0		0		0		0		0		0		0		0		0		0		0

		99				0		0		0		0		0		0		0		0		0		99		0		0		0		0

		98				0		0		0		0		0		0		0		0		0		98		0		0		0		0

		86				0		0		0		0		0		0		0		0		86		0		0		0		0		0

		56				0		0		0		0		0		56		0		0		0		0		0		0		0		0

		43				0		0		0		0		43		0		0		0		0		0		0		0		0		0
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ds4 batch iterations

		



Number of planning operations

Total number of instances



ds4 repair iterations

		



Batch Planning

Iterative Repair

Table 1: CNSR - Number of planning operations

Percent of total instances



ds4 batch time

				increment:		10

				bins:		0		10		20		30		40		50		60		70		80		90		100		110		120		130

						45.51%		19.66%		10.67%		8.43%		4.49%		3.37%		1.12%		1.12%		0.56%		5.06%		0.00%		0.00%		0.00%		0.00%

				avg iters:		19.7311827957		ips:		7.7412652274		ttl cnt:		178

		3				3		0		0		0		0		0		0		0		0		0		0		0		0		0

		1				1		0		0		0		0		0		0		0		0		0		0		0		0		0

		5				5		0		0		0		0		0		0		0		0		0		0		0		0		0

		75				0		0		0		0		0		0		0		75		0		0		0		0		0		0

		63				0		0		0		0		0		0		63		0		0		0		0		0		0		0

		33				0		0		0		33		0		0		0		0		0		0		0		0		0		0

		1				1		0		0		0		0		0		0		0		0		0		0		0		0		0

		26				0		0		26		0		0		0		0		0		0		0		0		0		0		0

		34				0		0		0		34		0		0		0		0		0		0		0		0		0		0

		13				0		13		0		0		0		0		0		0		0		0		0		0		0		0

		27				0		0		27		0		0		0		0		0		0		0		0		0		0		0

		4				4		0		0		0		0		0		0		0		0		0		0		0		0		0

		10				0		10		0		0		0		0		0		0		0		0		0		0		0		0

		11				0		11		0		0		0		0		0		0		0		0		0		0		0		0

		36				0		0		0		36		0		0		0		0		0		0		0		0		0		0

		41				0		0		0		0		41		0		0		0		0		0		0		0		0		0

		6				6		0		0		0		0		0		0		0		0		0		0		0		0		0

		9				9		0		0		0		0		0		0		0		0		0		0		0		0		0

		1				1		0		0		0		0		0		0		0		0		0		0		0		0		0

		1				1		0		0		0		0		0		0		0		0		0		0		0		0		0

		59				0		0		0		0		0		59		0		0		0		0		0		0		0		0

		1				1		0		0		0		0		0		0		0		0		0		0		0		0		0

		1				1		0		0		0		0		0		0		0		0		0		0		0		0		0

		8				8		0		0		0		0		0		0		0		0		0		0		0		0		0

		91				0		0		0		0		0		0		0		0		0		91		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		11				0		11		0		0		0		0		0		0		0		0		0		0		0		0

		8				8		0		0		0		0		0		0		0		0		0		0		0		0		0

		36				0		0		0		36		0		0		0		0		0		0		0		0		0		0

		1				1		0		0		0		0		0		0		0		0		0		0		0		0		0

		20				0		0		20		0		0		0		0		0		0		0		0		0		0		0
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						0		0		0		0		0		0		0		0		0		0		0		0		0		0
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						0		0		0		0		0		0		0		0		0		0		0		0		0		0
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						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0
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						0		0		0		0		0		0		0		0		0		0		0		0		0		0
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						0		0		0		0		0		0		0		0		0		0		0		0		0		0
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ds4 batch time

		



Number of planning operations

Total number of instances



ds4 repair time

				increment:		1

				bins:		0		1		2		3		4		5		6		7		8		9		10		11		12		13

				batch:		3.65%		6.39%		6.39%		4.57%		7.31%		5.94%		7.76%		6.39%		8.22%		6.39%		13.24%		6.39%		5.02%		0.00%

				repair:		26.64%		10.28%		30.37%		21.96%		4.21%		0.93%		0.93%		0.47%		0.00%		1.87%		1.40%		0.47%		0.47%		0.00%

				avg time:		8.1023287671		ttl cnt:		219

		10.26				0		0		0		0		0		0		0		0		0		0		10.26		0		0		0

		1.59				0		1.59		0		0		0		0		0		0		0		0		0		0		0		0

		5.01				0		0		0		0		0		5.01		0		0		0		0		0		0		0		0

		14.54				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.75				0		0		0		0		0		0		0		0		0		0		10.75		0		0		0

		7.82				0		0		0		0		0		0		0		7.82		0		0		0		0		0		0

		9.65				0		0		0		0		0		0		0		0		0		9.65		0		0		0		0

		15.15				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.87				0		0		0		0		0		0		0		0		0		0		10.87		0		0		0

		3.3				0		0		0		3.3		0		0		0		0		0		0		0		0		0		0

		12.34				0		0		0		0		0		0		0		0		0		0		0		0		12.34		0

		5.38				0		0		0		0		0		5.38		0		0		0		0		0		0		0		0

		7.33				0		0		0		0		0		0		0		7.33		0		0		0		0		0		0

		13.32				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5.99				0		0		0		0		0		5.99		0		0		0		0		0		0		0		0

		10.75				0		0		0		0		0		0		0		0		0		0		10.75		0		0		0

		1.1				0		1.1		0		0		0		0		0		0		0		0		0		0		0		0

		8.31				0		0		0		0		0		0		0		0		8.31		0		0		0		0		0

		4.15				0		0		0		0		4.15		0		0		0		0		0		0		0		0		0

		8.19				0		0		0		0		0		0		0		0		8.19		0		0		0		0		0

		12.59				0		0		0		0		0		0		0		0		0		0		0		0		12.59		0

		0.12				0.12		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.87				0		0		0		0		0		0		0		0		0		0		10.87		0		0		0

		9.9				0		0		0		0		0		0		0		0		0		9.9		0		0		0		0

		13.07				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.72				0		0		0		0		0		0		6.72		0		0		0		0		0		0		0

		6.84				0		0		0		0		0		0		6.84		0		0		0		0		0		0		0

		3.67				0		0		0		3.67		0		0		0		0		0		0		0		0		0		0

		8.19				0		0		0		0		0		0		0		0		8.19		0		0		0		0		0

		9.16				0		0		0		0		0		0		0		0		0		9.16		0		0		0		0

		5.5				0		0		0		0		0		5.5		0		0		0		0		0		0		0		0

		11.49				0		0		0		0		0		0		0		0		0		0		0		11.49		0		0

		4.52				0		0		0		0		4.52		0		0		0		0		0		0		0		0		0

		6.48				0		0		0		0		0		0		6.48		0		0		0		0		0		0		0

		7.7				0		0		0		0		0		0		0		7.7		0		0		0		0		0		0

		2.44				0		0		2.44		0		0		0		0		0		0		0		0		0		0		0

		4.52				0		0		0		0		4.52		0		0		0		0		0		0		0		0		0

		9.9				0		0		0		0		0		0		0		0		0		9.9		0		0		0		0

		0.86				0.86		0		0		0		0		0		0		0		0		0		0		0		0		0

		14.66				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.48				0		0		0		0		0		0		6.48		0		0		0		0		0		0		0

		3.54				0		0		0		3.54		0		0		0		0		0		0		0		0		0		0

		4.52				0		0		0		0		4.52		0		0		0		0		0		0		0		0		0

		12.22				0		0		0		0		0		0		0		0		0		0		0		0		12.22		0

		11.85				0		0		0		0		0		0		0		0		0		0		0		11.85		0		0

		12.22				0		0		0		0		0		0		0		0		0		0		0		0		12.22		0

		1.83				0		1.83		0		0		0		0		0		0		0		0		0		0		0		0

		10.26				0		0		0		0		0		0		0		0		0		0		10.26		0		0		0

		0.86				0.86		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.79				0		0		0		3.79		0		0		0		0		0		0		0		0		0		0

		7.58				0		0		0		0		0		0		0		7.58		0		0		0		0		0		0

		8.8				0		0		0		0		0		0		0		0		8.8		0		0		0		0		0

		9.41				0		0		0		0		0		0		0		0		0		9.41		0		0		0		0

		10.75				0		0		0		0		0		0		0		0		0		0		10.75		0		0		0

		9.29				0		0		0		0		0		0		0		0		0		9.29		0		0		0		0

		7.7				0		0		0		0		0		0		0		7.7		0		0		0		0		0		0

		12.83				0		0		0		0		0		0		0		0		0		0		0		0		12.83		0

		11.12				0		0		0		0		0		0		0		0		0		0		0		11.12		0		0

		21.14				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.11				0		0		0		0		0		0		6.11		0		0		0		0		0		0		0

		1.83				0		1.83		0		0		0		0		0		0		0		0		0		0		0		0

		8.68				0		0		0		0		0		0		0		0		8.68		0		0		0		0		0

		16.86				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.57				0		0		2.57		0		0		0		0		0		0		0		0		0		0		0

		1.83				0		1.83		0		0		0		0		0		0		0		0		0		0		0		0

		6.23				0		0		0		0		0		0		6.23		0		0		0		0		0		0		0
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ds4 repair time

		



Time, in seconds

Total number of instances



rover batch time

		



Batch Planning

Iterative Repair

Table 2: CNSR - Time, in seconds

Percent of total instances



rover repair time

				increment:		1

				bins:		0		1		2		3		4		5		6		7		8		9		10		11		12		13

						26.64%		10.28%		30.37%		21.96%		4.21%		0.93%		0.93%		0.47%		0.00%		1.87%		1.40%		0.47%		0.47%		0.00%

				avg time:		2.5488317757		ttl cnt:		214

		0.27				0.27		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.06				0.06		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.91				0.91		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.08				0		0		2.08		0		0		0		0		0		0		0		0		0		0		0

		5.22				0		0		0		0		0		5.22		0		0		0		0		0		0		0		0

		3.06				0		0		0		3.06		0		0		0		0		0		0		0		0		0		0

		0.08				0.08		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.71				0.71		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.34				0		0		2.34		0		0		0		0		0		0		0		0		0		0		0

		0.21				0.21		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.2				0		0		2.2		0		0		0		0		0		0		0		0		0		0		0

		0.16				0.16		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.2				0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.45				0.45		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.26				0.26		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.05				0		0		2.05		0		0		0		0		0		0		0		0		0		0		0

		0.44				0.44		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.16				0.16		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.09				0.09		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.06				0.06		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.97				0.97		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.07				0.07		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.29				0.29		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.3				0		0		0		0		0		0		0		0		0		0		10.3		0		0		0

		3.26				0		0		0		3.26		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.25				0.25		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.29				0.29		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.22				0.22		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.15				0.15		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.22				0.22		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.05				0.05		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.31				0.31		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.07				0.07		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.38				0.38		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.12				0.12		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.71				0		0		0		3.71		0		0		0		0		0		0		0		0		0		0

		1.72				0		1.72		0		0		0		0		0		0		0		0		0		0		0		0

		0.52				0.52		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.83				0		1.83		0		0		0		0		0		0		0		0		0		0		0		0

		1.61				0		1.61		0		0		0		0		0		0		0		0		0		0		0		0

		1.91				0		1.91		0		0		0		0		0		0		0		0		0		0		0		0

		2.07				0		0		2.07		0		0		0		0		0		0		0		0		0		0		0

		1.96				0		1.96		0		0		0		0		0		0		0		0		0		0		0		0

		2.08				0		0		2.08		0		0		0		0		0		0		0		0		0		0		0

		1.82				0		1.82		0		0		0		0		0		0		0		0		0		0		0		0

		2.47				0		0		2.47		0		0		0		0		0		0		0		0		0		0		0

		1.53				0		1.53		0		0		0		0		0		0		0		0		0		0		0		0

		1.71				0		1.71		0		0		0		0		0		0		0		0		0		0		0		0

		1.67				0		1.67		0		0		0		0		0		0		0		0		0		0		0		0

		1.49				0		1.49		0		0		0		0		0		0		0		0		0		0		0		0

		1.48				0		1.48		0		0		0		0		0		0		0		0		0		0		0		0

		1.76				0		1.76		0		0		0		0		0		0		0		0		0		0		0		0

		2.35				0		0		2.35		0		0		0		0		0		0		0		0		0		0		0

		1.95				0		1.95		0		0		0		0		0		0		0		0		0		0		0		0

		2.04				0		0		2.04		0		0		0		0		0		0		0		0		0		0		0

		2.02				0		0		2.02		0		0		0		0		0		0		0		0		0		0		0

		3.4				0		0		0		3.4		0		0		0		0		0		0		0		0		0		0

		3.06				0		0		0		3.06		0		0		0		0		0		0		0		0		0		0

		1.82				0		1.82		0		0		0		0		0		0		0		0		0		0		0		0

		2.27				0		0		2.27		0		0		0		0		0		0		0		0		0		0		0

		2.27				0		0		2.27		0		0		0		0		0		0		0		0		0		0		0

		2.28				0		0		2.28		0		0		0		0		0		0		0		0		0		0		0

		1.73				0		1.73		0		0		0		0		0		0		0		0		0		0		0		0

		2.3				0		0		2.3		0		0		0		0		0		0		0		0		0		0		0

		1.59				0		1.59		0		0		0		0		0		0		0		0		0		0		0		0

		2.32				0		0		2.32		0		0		0		0		0		0		0		0		0		0		0

		2.35				0		0		2.35		0		0		0		0		0		0		0		0		0		0		0

		2				0		0		2		0		0		0		0		0		0		0		0		0		0		0

		2				0		0		2		0		0		0		0		0		0		0		0		0		0		0

		3.95				0		0		0		3.95		0		0		0		0		0		0		0		0		0		0

		2.56				0		0		2.56		0		0		0		0		0		0		0		0		0		0		0

		2.05				0		0		2.05		0		0		0		0		0		0		0		0		0		0		0

		2.26				0		0		2.26		0		0		0		0		0		0		0		0		0		0		0

		2.53				0		0		2.53		0		0		0		0		0		0		0		0		0		0		0

		2.7				0		0		2.7		0		0		0		0		0		0		0		0		0		0		0

		1.87				0		1.87		0		0		0		0		0		0		0		0		0		0		0		0

		2.09				0		0		2.09		0		0		0		0		0		0		0		0		0		0		0

		2.42				0		0		2.42		0		0		0		0		0		0		0		0		0		0		0

		2.01				0		0		2.01		0		0		0		0		0		0		0		0		0		0		0

		2.72				0		0		2.72		0		0		0		0		0		0		0		0		0		0		0

		2.69				0		0		2.69		0		0		0		0		0		0		0		0		0		0		0

		2.89				0		0		2.89		0		0		0		0		0		0		0		0		0		0		0
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						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0





rover repair time

		



Time, in seconds

Total number of instances



				increment:		1

				bins:		0		1		2		3		4		5		6		7		8		9		10		11		12		13

				batch		8.22%		2.74%		2.74%		8.22%		5.48%		1.37%		9.59%		8.22%		5.48%		2.74%		2.74%		8.22%		1.37%		0.00%

				repair		28.03%		30.25%		19.11%		6.37%		5.73%		1.91%		0.96%		0.64%		1.59%		0.32%		1.27%		0.00%		0.64%		0.00%

				average:		10.2893396226		ttl cnt:		73

		7.44				0		0		0		0		0		0		0		7.44		0		0		0		0		0		0

		12.05				0		0		0		0		0		0		0		0		0		0		0		0		12.05		0

		8.45				0		0		0		0		0		0		0		0		8.45		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

		59.66				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7.34				0		0		0		0		0		0		0		7.34		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

		11.76				0		0		0		0		0		0		0		0		0		0		0		11.76		0		0

		4.38				0		0		0		0		4.38		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		51.4				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		17.37				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7.3				0		0		0		0		0		0		0		7.3		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.08				0		0		0		3.08		0		0		0		0		0		0		0		0		0		0

		0.73				0.73		0		0		0		0		0		0		0		0		0		0		0		0		0

		11.87				0		0		0		0		0		0		0		0		0		0		0		11.87		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		65.88				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		21.58				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.49				0		0		0		0		0		0		6.49		0		0		0		0		0		0		0

		6.98				0		0		0		0		0		0		6.98		0		0		0		0		0		0		0

		6.77				0		0		0		0		0		0		6.77		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8.36				0		0		0		0		0		0		0		0		8.36		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.18				0		0		0		3.18		0		0		0		0		0		0		0		0		0		0

		40.57				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9.35				0		0		0		0		0		0		0		0		0		9.35		0		0		0		0

		8.41				0		0		0		0		0		0		0		0		8.41		0		0		0		0		0

		17.02				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.53				0		0		0		3.53		0		0		0		0		0		0		0		0		0		0

		5.01				0		0		0		0		0		5.01		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		22.76				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		11.16				0		0		0		0		0		0		0		0		0		0		0		11.16		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.93				0		0		0		0		4.93		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8.31				0		0		0		0		0		0		0		0		8.31		0		0		0		0		0

		23.94				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		47.3				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		11.94				0		0		0		0		0		0		0		0		0		0		0		11.94		0		0

		44.85				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		22.08				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		11.66				0		0		0		0		0		0		0		0		0		0		0		11.66		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.67				0		0		0		3.67		0		0		0		0		0		0		0		0		0		0

		37.64				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.95				0.95		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.15				0		0		0		0		0		0		6.15		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.76				0		0		0		3.76		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.35				0		0		0		0		4.35		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7.4				0		0		0		0		0		0		0		7.4		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.71				0		0		0		0		0		0		6.71		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.74				0		1.74		0		0		0		0		0		0		0		0		0		0		0		0

		6.96				0		0		0		0		0		0		6.96		0		0		0		0		0		0		0

		59.64				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		14.61				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		26.65				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.43				0		1.43		0		0		0		0		0		0		0		0		0		0		0		0

		53.56				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7.83				0		0		0		0		0		0		0		7.83		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.7				0		0		2.7		0		0		0		0		0		0		0		0		0		0		0

		21.63				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.21				0		0		0		3.21		0		0		0		0		0		0		0		0		0		0

		14.44				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		19.33				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		33.68				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.12				0		0		0		0		0		0		0		0		0		0		10.12		0		0		0

		32.79				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7.11				0		0		0		0		0		0		0		7.11		0		0		0		0		0		0

		27.45				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		15.94				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9				0		0		0		0		0		0		0		0		0		9		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.22				0		0		0		0		0		0		0		0		0		0		10.22		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.32				0		0		0		0		0		0		6.32		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.33				0.33		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.39				0		0		2.39		0		0		0		0		0		0		0		0		0		0		0

		4.85				0		0		0		0		4.85		0		0		0		0		0		0		0		0		0

		11.18				0		0		0		0		0		0		0		0		0		0		0		11.18		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0
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						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0





		



Time, in seconds

Total number of instances



		



Batch Planning

Iterative Repair

Table 3: Rover Scenario, Time, in seconds

Percent of total instances



				increment:		1

				bins:		0		1		2		3		4		5		6		7		8		9		10		11		12		13

						28.03%		30.25%		19.11%		6.37%		5.73%		1.91%		0.96%		0.64%		1.59%		0.32%		1.27%		0.00%		0.64%		0.00%

						2.1824897119		ttl cnt:		314

		2.52				0		0		2.52		0		0		0		0		0		0		0		0		0		0		0

		1.67				0		1.67		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.96				0.96		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.39				0.39		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.04				0		0		0		0		0		0		0		0		0		0		10.04		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.27				0		0		2.27		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7.4				0		0		0		0		0		0		0		7.4		0		0		0		0		0		0

		2.17				0		0		2.17		0		0		0		0		0		0		0		0		0		0		0

		1.47				0		1.47		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.99				0		0		0		0		4.99		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.37				0		0		2.37		0		0		0		0		0		0		0		0		0		0		0

		2.41				0		0		2.41		0		0		0		0		0		0		0		0		0		0		0

		41.65				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.86				0		0		0		3.86		0		0		0		0		0		0		0		0		0		0

		3.56				0		0		0		3.56		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.41				0.41		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.04				0		0		2.04		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.15				0		0		2.15		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		21.98				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.95				0		1.95		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.23				0		1.23		0		0		0		0		0		0		0		0		0		0		0		0

		1.83				0		1.83		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.71				0		1.71		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.64				0		0		2.64		0		0		0		0		0		0		0		0		0		0		0

		2				0		0		2		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.78				0		1.78		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.32				0		0		0		3.32		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.28				0		1.28		0		0		0		0		0		0		0		0		0		0		0		0

		2.47				0		0		2.47		0		0		0		0		0		0		0		0		0		0		0

		1.31				0		1.31		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.6				0.6		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.13				0		0		0		3.13		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.61				0.61		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.71				0.71		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.84				0		1.84		0		0		0		0		0		0		0		0		0		0		0		0

		0.19				0.19		0		0		0		0		0		0		0		0		0		0		0		0		0

		2				0		0		2		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.56				0		0		0		3.56		0		0		0		0		0		0		0		0		0		0

		1.21				0		1.21		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		8.28				0		0		0		0		0		0		0		0		8.28		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.22				0		0		0		3.22		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.19				0		1.19		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.23				0		1.23		0		0		0		0		0		0		0		0		0		0		0		0

		4.35				0		0		0		0		4.35		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.19				0		1.19		0		0		0		0		0		0		0		0		0		0		0		0

		0.99				0.99		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.72				0		1.72		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.55				0.55		0		0		0		0		0		0		0		0		0		0		0		0		0

		30.65				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.44				0		1.44		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.36				0.36		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.91				0.91		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.4				0		1.4		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5.09				0		0		0		0		0		5.09		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.46				0		1.46		0		0		0		0		0		0		0		0		0		0		0		0

		3.43				0		0		0		3.43		0		0		0		0		0		0		0		0		0		0

		2.1				0		0		2.1		0		0		0		0		0		0		0		0		0		0		0

		1.33				0		1.33		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.03				0		0		0		3.03		0		0		0		0		0		0		0		0		0		0

		1.47				0		1.47		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.2				0		0		0		0		4.2		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.56				0		1.56		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.08				0		0		2.08		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.43				0		0		0		3.43		0		0		0		0		0		0		0		0		0		0

		2.21				0		0		2.21		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.59				0		0		0		3.59		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.49				0		0		2.49		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.68				0		1.68		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.32				0		1.32		0		0		0		0		0		0		0		0		0		0		0		0

		1.53				0		1.53		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.85				0		0		0		0		4.85		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		58.29				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.58				0		1.58		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.83				0		0		0		0		0		0		0		0		0		0		10.83		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.93				0.93		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.24				0		0		2.24		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8.83				0		0		0		0		0		0		0		0		8.83		0		0		0		0		0

		9.59				0		0		0		0		0		0		0		0		0		9.59		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.24				0		0		0		3.24		0		0		0		0		0		0		0		0		0		0

		98.14				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.91				0		0		0		0		4.91		0		0		0		0		0		0		0		0		0

		1.15				0		1.15		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.38				0.38		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.11				0		0		2.11		0		0		0		0		0		0		0		0		0		0		0

		1.53				0		1.53		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.98				0.98		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.1				0		0		0		0		0		0		0		0		0		0		10.1		0		0		0

		1.37				0		1.37		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.29				0.29		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.05				0.05		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.99				0		0		0		0		0		0		6.99		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.57				0		0		2.57		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.17				0		0		2.17		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.18				0		0		0		0		0		0		0		0		0		0		10.18		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		17.23				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.27				0.27		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.46				0		1.46		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.45				0		1.45		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.49				0		1.49		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.84				0		0		0		0		4.84		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.31				0		0		2.31		0		0		0		0		0		0		0		0		0		0		0

		0.38				0.38		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.81				0		0		0		0		0		0		6.81		0		0		0		0		0		0		0

		1.14				0		1.14		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.02				0		0		2.02		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.43				0		0		0		0		4.43		0		0		0		0		0		0		0		0		0

		2.38				0		0		2.38		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.96				0		1.96		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.01				0		0		2.01		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.1				0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.28				0		1.28		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.77				0.77		0		0		0		0		0		0		0		0		0		0		0		0		0

		5.92				0		0		0		0		0		5.92		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.36				0.36		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5.76				0		0		0		0		0		5.76		0		0		0		0		0		0		0		0

		1.03				0		1.03		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		5.23				0		0		0		0		0		5.23		0		0		0		0		0		0		0		0

		2.71				0		0		2.71		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.19				0		1.19		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.53				0		0		2.53		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.43				0		1.43		0		0		0		0		0		0		0		0		0		0		0		0

		0.81				0.81		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.04				0		1.04		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.95				0		1.95		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.06				0		0		0		0		4.06		0		0		0		0		0		0		0		0		0

		2.41				0		0		2.41		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.47				0		1.47		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.37				0		0		2.37		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.23				0.23		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.82				0		1.82		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.78				0		1.78		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.9				0		0		0		0		4.9		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		12.83				0		0		0		0		0		0		0		0		0		0		0		0		12.83		0

		15.8				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.27				0		1.27		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.41				0		0		0		0		4.41		0		0		0		0		0		0		0		0		0

		1.63				0		1.63		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.06				0.06		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.49				0		1.49		0		0		0		0		0		0		0		0		0		0		0		0

		0.78				0.78		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.95				0.95		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.69				0		0		2.69		0		0		0		0		0		0		0		0		0		0		0

		8.5				0		0		0		0		0		0		0		0		8.5		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.67				0		1.67		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.68				0		0		2.68		0		0		0		0		0		0		0		0		0		0		0

		2.17				0		0		2.17		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.9				0		0		0		3.9		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.31				0		0		0		0		4.31		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.2				0		0		0		3.2		0		0		0		0		0		0		0		0		0		0

		1.36				0		1.36		0		0		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.66				0		0		0		3.66		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.42				0		0		2.42		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.38				0		1.38		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8.01				0		0		0		0		0		0		0		0		8.01		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.05				0.05		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.19				0		0		2.19		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.24				0		1.24		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		12.95				0		0		0		0		0		0		0		0		0		0		0		0		12.95		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5.09				0		0		0		0		0		5.09		0		0		0		0		0		0		0		0

		3.11				0		0		0		3.11		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.2				0		0		2.2		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.26				0		1.26		0		0		0		0		0		0		0		0		0		0		0		0

		4.09				0		0		0		0		4.09		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2				0		0		2		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.04				0		0		2.04		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.39				0.39		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.29				0.29		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.23				0		1.23		0		0		0		0		0		0		0		0		0		0		0		0

		0.73				0.73		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.21				0		0		2.21		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.39				0		1.39		0		0		0		0		0		0		0		0		0		0		0		0

		1.63				0		1.63		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.71				0		0		0		0		0		0		6.71		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.28				0		1.28		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.55				0		0		2.55		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.09				0		0		2.09		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7.25				0		0		0		0		0		0		0		7.25		0		0		0		0		0		0

		1.73				0		1.73		0		0		0		0		0		0		0		0		0		0		0		0

		1.78				0		1.78		0		0		0		0		0		0		0		0		0		0		0		0

		0.46				0.46		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.61				0		0		2.61		0		0		0		0		0		0		0		0		0		0		0

		2.93				0		0		2.93		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.31				0		1.31		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.98				0		1.98		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.97				0		0		0		0		4.97		0		0		0		0		0		0		0		0		0

		4.17				0		0		0		0		4.17		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		5.11				0		0		0		0		0		5.11		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.4				0		1.4		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.81				0		0		0		3.81		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.67				0		0		0		3.67		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.55				0		1.55		0		0		0		0		0		0		0		0		0		0		0		0

		1.56				0		1.56		0		0		0		0		0		0		0		0		0		0		0		0

		4.91				0		0		0		0		4.91		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.61				0		1.61		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.31				0.31		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		13.37				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.87				0.87		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.02				0		0		2.02		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.5				0		1.5		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.55				0		1.55		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.51				0		0		0		3.51		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.52				0		1.52		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.67				0		1.67		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.25				0		1.25		0		0		0		0		0		0		0		0		0		0		0		0

		1.45				0		1.45		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.95				0		1.95		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.16				0.16		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.23				0		0		2.23		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.63				0		0		2.63		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.31				0		1.31		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.07				0.07		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.28				0		0		0		0		4.28		0		0		0		0		0		0		0		0		0

		2.08				0		0		2.08		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8.37				0		0		0		0		0		0		0		0		8.37		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.89				0		1.89		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.26				0		0		2.26		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.07				0		0		2.07		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.6				0		1.6		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.48				0		1.48		0		0		0		0		0		0		0		0		0		0		0		0

		1.48				0		1.48		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.83				0		1.83		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.05				0.05		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.46				0		1.46		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.5				0.5		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.65				0		1.65		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.57				0		1.57		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.91				0		1.91		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.03				0		1.03		0		0		0		0		0		0		0		0		0		0		0		0

		1.93				0		1.93		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.57				0		1.57		0		0		0		0		0		0		0		0		0		0		0		0

		2.96				0		0		2.96		0		0		0		0		0		0		0		0		0		0		0

		78.32				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.28				0.28		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.57				0		0		2.57		0		0		0		0		0		0		0		0		0		0		0

		4.15				0		0		0		0		4.15		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.14				0		0		2.14		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.71				0		1.71		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.06				0.06		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.26				0		0		0		0		4.26		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.95				0.95		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		42.05				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.93				0		0		0		3.93		0		0		0		0		0		0		0		0		0		0

		2.52				0		0		2.52		0		0		0		0		0		0		0		0		0		0		0

		2.1				0		0		2.1		0		0		0		0		0		0		0		0		0		0		0

		2.09				0		0		2.09		0		0		0		0		0		0		0		0		0		0		0

		0.08				0.08		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.48				0		1.48		0		0		0		0		0		0		0		0		0		0		0		0

		1.43				0		1.43		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.71				0		0		2.71		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.11				0		0		0		3.11		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.32				0		0		2.32		0		0		0		0		0		0		0		0		0		0		0

		0.87				0.87		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.75				0		1.75		0		0		0		0		0		0		0		0		0		0		0		0

		0.36				0.36		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.8				0		1.8		0		0		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.03				0		0		2.03		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.94				0		1.94		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.11				0		0		2.11		0		0		0		0		0		0		0		0		0		0		0

		1.83				0		1.83		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.37				0		1.37		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.46				0		1.46		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.86				0		0		2.86		0		0		0		0		0		0		0		0		0		0		0

		1.6				0		1.6		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.84				0		0		2.84		0		0		0		0		0		0		0		0		0		0		0

		0.5				0.5		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.28				0		1.28		0		0		0		0		0		0		0		0		0		0		0		0

		0.92				0.92		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.74				0		1.74		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.02				0		0		2.02		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.84				0		1.84		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.52				0		0		2.52		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0
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Batch Planning

Iterative Repair

Table 2: CNSR - Time, in seconds

Percent of total instances

0.0365296804

0.2663551402

0.0639269406

0.1028037383

0.0639269406

0.3037383178

0.0456621005

0.2196261682

0.0730593607

0.0420560748

0.0593607306

0.0093457944

0.0776255708

0.0093457944

0.0639269406

0.0046728972

0.0821917808

0

0.0639269406

0.0186915888

0.1324200913

0.0140186916

0.0639269406

0.0046728972

0.0502283105

0.0046728972

0

0



ds4 batch iterations

				increment:		10

				bins:		0		10		20		30		40		50		60		70		80		90		100		110		120		130

				batch:		4.13%		5.05%		6.88%		9.63%		9.17%		8.26%		9.17%		10.09%		9.17%		8.72%		6.88%		5.05%		2.29%		0.00%

				repair:		45.51%		19.66%		10.67%		8.43%		4.49%		3.37%		1.12%		1.12%		0.56%		5.06%		0.00%		0.00%		0.00%		0.00%

				avg iters:		67.602739726		ips:		8.3436184422		ttl cnt:		218

		26				0		0		26		0		0		0		0		0		0		0		0		0		0		0

		94				0		0		0		0		0		0		0		0		0		94		0		0		0		0

		33				0		0		0		33		0		0		0		0		0		0		0		0		0		0

		133				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		162				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		65				0		0		0		0		0		0		65		0		0		0		0		0		0		0

		45				0		0		0		0		45		0		0		0		0		0		0		0		0		0

		101				0		0		0		0		0		0		0		0		0		0		101		0		0		0

		73				0		0		0		0		0		0		0		73		0		0		0		0		0		0

		33				0		0		0		33		0		0		0		0		0		0		0		0		0		0

		56				0		0		0		0		0		56		0		0		0		0		0		0		0		0

		32				0		0		0		32		0		0		0		0		0		0		0		0		0		0

		75				0		0		0		0		0		0		0		75		0		0		0		0		0		0

		111				0		0		0		0		0		0		0		0		0		0		0		111		0		0

		114				0		0		0		0		0		0		0		0		0		0		0		114		0		0

		138				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10				0		10		0		0		0		0		0		0		0		0		0		0		0		0

		104				0		0		0		0		0		0		0		0		0		0		104		0		0		0

		28				0		0		28		0		0		0		0		0		0		0		0		0		0		0

		79				0		0		0		0		0		0		0		79		0		0		0		0		0		0

		89				0		0		0		0		0		0		0		0		89		0		0		0		0		0

		39				0		0		0		39		0		0		0		0		0		0		0		0		0		0

		27				0		0		27		0		0		0		0		0		0		0		0		0		0		0

		14				0		14		0		0		0		0		0		0		0		0		0		0		0		0

		172				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		97				0		0		0		0		0		0		0		0		0		97		0		0		0		0

		98				0		0		0		0		0		0		0		0		0		98		0		0		0		0

		33				0		0		0		33		0		0		0		0		0		0		0		0		0		0

		95				0		0		0		0		0		0		0		0		0		95		0		0		0		0

		81				0		0		0		0		0		0		0		0		81		0		0		0		0		0

		47				0		0		0		0		47		0		0		0		0		0		0		0		0		0

		63				0		0		0		0		0		0		63		0		0		0		0		0		0		0

		29				0		0		29		0		0		0		0		0		0		0		0		0		0		0

		85				0		0		0		0		0		0		0		0		85		0		0		0		0		0

		64				0		0		0		0		0		0		64		0		0		0		0		0		0		0

		8				8		0		0		0		0		0		0		0		0		0		0		0		0		0

		99				0		0		0		0		0		0		0		0		0		99		0		0		0		0

		86				0		0		0		0		0		0		0		0		86		0		0		0		0		0

		77				0		0		0		0		0		0		0		77		0		0		0		0		0		0

		128				0		0		0		0		0		0		0		0		0		0		0		0		128		0

		67				0		0		0		0		0		0		67		0		0		0		0		0		0		0

		41				0		0		0		0		41		0		0		0		0		0		0		0		0		0

		92				0		0		0		0		0		0		0		0		0		92		0		0		0		0

		181				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		15				0		15		0		0		0		0		0		0		0		0		0		0		0		0

		93				0		0		0		0		0		0		0		0		0		93		0		0		0		0

		104				0		0		0		0		0		0		0		0		0		0		104		0		0		0

		37				0		0		0		37		0		0		0		0		0		0		0		0		0		0

		42				0		0		0		0		42		0		0		0		0		0		0		0		0		0

		89				0		0		0		0		0		0		0		0		89		0		0		0		0		0

		62				0		0		0		0		0		0		62		0		0		0		0		0		0		0

		39				0		0		0		39		0		0		0		0		0		0		0		0		0		0

		91				0		0		0		0		0		0		0		0		0		91		0		0		0		0

		35				0		0		0		35		0		0		0		0		0		0		0		0		0		0

		33				0		0		0		33		0		0		0		0		0		0		0		0		0		0

		41				0		0		0		0		41		0		0		0		0		0		0		0		0		0

		71				0		0		0		0		0		0		0		71		0		0		0		0		0		0

		6				6		0		0		0		0		0		0		0		0		0		0		0		0		0

		123				0		0		0		0		0		0		0		0		0		0		0		0		123		0

		30				0		0		0		30		0		0		0		0		0		0		0		0		0		0

		98				0		0		0		0		0		0		0		0		0		98		0		0		0		0

		63				0		0		0		0		0		0		63		0		0		0		0		0		0		0

		139				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		28				0		0		28		0		0		0		0		0		0		0		0		0		0		0

		45				0		0		0		0		45		0		0		0		0		0		0		0		0		0

		50				0		0		0		0		0		50		0		0		0		0		0		0		0		0

		88				0		0		0		0		0		0		0		0		88		0		0		0		0		0

		35				0		0		0		35		0		0		0		0		0		0		0		0		0		0

		68				0		0		0		0		0		0		68		0		0		0		0		0		0		0

		53				0		0		0		0		0		53		0		0		0		0		0		0		0		0

		64				0		0		0		0		0		0		64		0		0		0		0		0		0		0

		6				6		0		0		0		0		0		0		0		0		0		0		0		0		0

		102				0		0		0		0		0		0		0		0		0		0		102		0		0		0

		26				0		0		26		0		0		0		0		0		0		0		0		0		0		0

		82				0		0		0		0		0		0		0		0		82		0		0		0		0		0

		77				0		0		0		0		0		0		0		77		0		0		0		0		0		0

		69				0		0		0		0		0		0		69		0		0		0		0		0		0		0

		113				0		0		0		0		0		0		0		0		0		0		0		113		0		0

		89				0		0		0		0		0		0		0		0		89		0		0		0		0		0

		24				0		0		24		0		0		0		0		0		0		0		0		0		0		0

		86				0		0		0		0		0		0		0		0		86		0		0		0		0		0

		178				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		50				0		0		0		0		0		50		0		0		0		0		0		0		0		0

		36				0		0		0		36		0		0		0		0		0		0		0		0		0		0

		20				0		0		20		0		0		0		0		0		0		0		0		0		0		0

		101				0		0		0		0		0		0		0		0		0		0		101		0		0		0

		51				0		0		0		0		0		51		0		0		0		0		0		0		0		0

		80				0		0		0		0		0		0		0		0		80		0		0		0		0		0

		49				0		0		0		0		49		0		0		0		0		0		0		0		0		0

		94				0		0		0		0		0		0		0		0		0		94		0		0		0		0

		77				0		0		0		0		0		0		0		77		0		0		0		0		0		0

		111				0		0		0		0		0		0		0		0		0		0		0		111		0		0

		10				0		10		0		0		0		0		0		0		0		0		0		0		0		0

		86				0		0		0		0		0		0		0		0		86		0		0		0		0		0

		57				0		0		0		0		0		57		0		0		0		0		0		0		0		0

		73				0		0		0		0		0		0		0		73		0		0		0		0		0		0

		120				0		0		0		0		0		0		0		0		0		0		0		0		120		0

		84				0		0		0		0		0		0		0		0		84		0		0		0		0		0

		78				0		0		0		0		0		0		0		78		0		0		0		0		0		0

		83				0		0		0		0		0		0		0		0		83		0		0		0		0		0

		66				0		0		0		0		0		0		66		0		0		0		0		0		0		0

		100				0		0		0		0		0		0		0		0		0		0		100		0		0		0

		117				0		0		0		0		0		0		0		0		0		0		0		117		0		0

		126				0		0		0		0		0		0		0		0		0		0		0		0		126		0

		38				0		0		0		38		0		0		0		0		0		0		0		0		0		0

		50				0		0		0		0		0		50		0		0		0		0		0		0		0		0

		131				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		73				0		0		0		0		0		0		0		73		0		0		0		0		0		0

		14				0		14		0		0		0		0		0		0		0		0		0		0		0		0

		30				0		0		0		30		0		0		0		0		0		0		0		0		0		0

		125				0		0		0		0		0		0		0		0		0		0		0		0		125		0

		46				0		0		0		0		46		0		0		0		0		0		0		0		0		0

		50				0		0		0		0		0		50		0		0		0		0		0		0		0		0

		50				0		0		0		0		0		50		0		0		0		0		0		0		0		0

		111				0		0		0		0		0		0		0		0		0		0		0		111		0		0

		74				0		0		0		0		0		0		0		74		0		0		0		0		0		0

		49				0		0		0		0		49		0		0		0		0		0		0		0		0		0

		87				0		0		0		0		0		0		0		0		87		0		0		0		0		0

		108				0		0		0		0		0		0		0		0		0		0		108		0		0		0

		104				0		0		0		0		0		0		0		0		0		0		104		0		0		0

		107				0		0		0		0		0		0		0		0		0		0		107		0		0		0

		147				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		70				0		0		0		0		0		0		0		70		0		0		0		0		0		0

		51				0		0		0		0		0		51		0		0		0		0		0		0		0		0

		53				0		0		0		0		0		53		0		0		0		0		0		0		0		0

		81				0		0		0		0		0		0		0		0		81		0		0		0		0		0

		17				0		17		0		0		0		0		0		0		0		0		0		0		0		0

		111				0		0		0		0		0		0		0		0		0		0		0		111		0		0

		47				0		0		0		0		47		0		0		0		0		0		0		0		0		0

		44				0		0		0		0		44		0		0		0		0		0		0		0		0		0

		49				0		0		0		0		49		0		0		0		0		0		0		0		0		0

		68				0		0		0		0		0		0		68		0		0		0		0		0		0		0

		109				0		0		0		0		0		0		0		0		0		0		109		0		0		0

		42				0		0		0		0		42		0		0		0		0		0		0		0		0		0

		13				0		13		0		0		0		0		0		0		0		0		0		0		0		0

		96				0		0		0		0		0		0		0		0		0		96		0		0		0		0

		39				0		0		0		39		0		0		0		0		0		0		0		0		0		0

		101				0		0		0		0		0		0		0		0		0		0		101		0		0		0

		97				0		0		0		0		0		0		0		0		0		97		0		0		0		0

		103				0		0		0		0		0		0		0		0		0		0		103		0		0		0

		13				0		13		0		0		0		0		0		0		0		0		0		0		0		0

		73				0		0		0		0		0		0		0		73		0		0		0		0		0		0

		62				0		0		0		0		0		0		62		0		0		0		0		0		0		0

		119				0		0		0		0		0		0		0		0		0		0		0		119		0		0

		24				0		0		24		0		0		0		0		0		0		0		0		0		0		0
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ds4 batch iterations

		



Number of planning operations

Total number of instances



ds4 repair iterations

		



Batch Planning

Iterative Repair

Table 1: CNSR - Number of planning operations

Percent of total instances



ds4 batch time

				increment:		10

				bins:		0		10		20		30		40		50		60		70		80		90		100		110		120		130

						45.51%		19.66%		10.67%		8.43%		4.49%		3.37%		1.12%		1.12%		0.56%		5.06%		0.00%		0.00%		0.00%		0.00%

				avg iters:		19.7311827957		ips:		7.7412652274		ttl cnt:		178

		3				3		0		0		0		0		0		0		0		0		0		0		0		0		0

		1				1		0		0		0		0		0		0		0		0		0		0		0		0		0

		5				5		0		0		0		0		0		0		0		0		0		0		0		0		0

		75				0		0		0		0		0		0		0		75		0		0		0		0		0		0

		63				0		0		0		0		0		0		63		0		0		0		0		0		0		0

		33				0		0		0		33		0		0		0		0		0		0		0		0		0		0

		1				1		0		0		0		0		0		0		0		0		0		0		0		0		0

		26				0		0		26		0		0		0		0		0		0		0		0		0		0		0

		34				0		0		0		34		0		0		0		0		0		0		0		0		0		0
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ds4 batch time

		



Number of planning operations

Total number of instances



ds4 repair time

				increment:		1

				bins:		0		1		2		3		4		5		6		7		8		9		10		11		12		13

				batch:		3.65%		6.39%		6.39%		4.57%		7.31%		5.94%		7.76%		6.39%		8.22%		6.39%		13.24%		6.39%		5.02%		0.00%

				repair:		26.64%		10.28%		30.37%		21.96%		4.21%		0.93%		0.93%		0.47%		0.00%		1.87%		1.40%		0.47%		0.47%		0.00%

				avg time:		8.1023287671		ttl cnt:		219

		10.26				0		0		0		0		0		0		0		0		0		0		10.26		0		0		0

		1.59				0		1.59		0		0		0		0		0		0		0		0		0		0		0		0

		5.01				0		0		0		0		0		5.01		0		0		0		0		0		0		0		0

		14.54				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.75				0		0		0		0		0		0		0		0		0		0		10.75		0		0		0

		7.82				0		0		0		0		0		0		0		7.82		0		0		0		0		0		0

		9.65				0		0		0		0		0		0		0		0		0		9.65		0		0		0		0

		15.15				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.87				0		0		0		0		0		0		0		0		0		0		10.87		0		0		0

		3.3				0		0		0		3.3		0		0		0		0		0		0		0		0		0		0

		12.34				0		0		0		0		0		0		0		0		0		0		0		0		12.34		0

		5.38				0		0		0		0		0		5.38		0		0		0		0		0		0		0		0

		7.33				0		0		0		0		0		0		0		7.33		0		0		0		0		0		0

		13.32				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5.99				0		0		0		0		0		5.99		0		0		0		0		0		0		0		0

		10.75				0		0		0		0		0		0		0		0		0		0		10.75		0		0		0

		1.1				0		1.1		0		0		0		0		0		0		0		0		0		0		0		0

		8.31				0		0		0		0		0		0		0		0		8.31		0		0		0		0		0

		4.15				0		0		0		0		4.15		0		0		0		0		0		0		0		0		0

		8.19				0		0		0		0		0		0		0		0		8.19		0		0		0		0		0

		12.59				0		0		0		0		0		0		0		0		0		0		0		0		12.59		0

		0.12				0.12		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.87				0		0		0		0		0		0		0		0		0		0		10.87		0		0		0

		9.9				0		0		0		0		0		0		0		0		0		9.9		0		0		0		0

		13.07				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.72				0		0		0		0		0		0		6.72		0		0		0		0		0		0		0

		6.84				0		0		0		0		0		0		6.84		0		0		0		0		0		0		0

		3.67				0		0		0		3.67		0		0		0		0		0		0		0		0		0		0

		8.19				0		0		0		0		0		0		0		0		8.19		0		0		0		0		0

		9.16				0		0		0		0		0		0		0		0		0		9.16		0		0		0		0

		5.5				0		0		0		0		0		5.5		0		0		0		0		0		0		0		0

		11.49				0		0		0		0		0		0		0		0		0		0		0		11.49		0		0

		4.52				0		0		0		0		4.52		0		0		0		0		0		0		0		0		0

		6.48				0		0		0		0		0		0		6.48		0		0		0		0		0		0		0

		7.7				0		0		0		0		0		0		0		7.7		0		0		0		0		0		0

		2.44				0		0		2.44		0		0		0		0		0		0		0		0		0		0		0

		4.52				0		0		0		0		4.52		0		0		0		0		0		0		0		0		0

		9.9				0		0		0		0		0		0		0		0		0		9.9		0		0		0		0

		0.86				0.86		0		0		0		0		0		0		0		0		0		0		0		0		0

		14.66				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.48				0		0		0		0		0		0		6.48		0		0		0		0		0		0		0

		3.54				0		0		0		3.54		0		0		0		0		0		0		0		0		0		0

		4.52				0		0		0		0		4.52		0		0		0		0		0		0		0		0		0

		12.22				0		0		0		0		0		0		0		0		0		0		0		0		12.22		0

		11.85				0		0		0		0		0		0		0		0		0		0		0		11.85		0		0

		12.22				0		0		0		0		0		0		0		0		0		0		0		0		12.22		0

		1.83				0		1.83		0		0		0		0		0		0		0		0		0		0		0		0

		10.26				0		0		0		0		0		0		0		0		0		0		10.26		0		0		0

		0.86				0.86		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.79				0		0		0		3.79		0		0		0		0		0		0		0		0		0		0

		7.58				0		0		0		0		0		0		0		7.58		0		0		0		0		0		0

		8.8				0		0		0		0		0		0		0		0		8.8		0		0		0		0		0

		9.41				0		0		0		0		0		0		0		0		0		9.41		0		0		0		0

		10.75				0		0		0		0		0		0		0		0		0		0		10.75		0		0		0

		9.29				0		0		0		0		0		0		0		0		0		9.29		0		0		0		0

		7.7				0		0		0		0		0		0		0		7.7		0		0		0		0		0		0

		12.83				0		0		0		0		0		0		0		0		0		0		0		0		12.83		0

		11.12				0		0		0		0		0		0		0		0		0		0		0		11.12		0		0

		21.14				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.11				0		0		0		0		0		0		6.11		0		0		0		0		0		0		0

		1.83				0		1.83		0		0		0		0		0		0		0		0		0		0		0		0

		8.68				0		0		0		0		0		0		0		0		8.68		0		0		0		0		0

		16.86				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.57				0		0		2.57		0		0		0		0		0		0		0		0		0		0		0

		1.83				0		1.83		0		0		0		0		0		0		0		0		0		0		0		0

		6.23				0		0		0		0		0		0		6.23		0		0		0		0		0		0		0

		6.84				0		0		0		0		0		0		6.84		0		0		0		0		0		0		0

		9.65				0		0		0		0		0		0		0		0		0		9.65		0		0		0		0

		3.42				0		0		0		3.42		0		0		0		0		0		0		0		0		0		0

		10.87				0		0		0		0		0		0		0		0		0		0		10.87		0		0		0

		4.52				0		0		0		0		4.52		0		0		0		0		0		0		0		0		0

		1.71				0		1.71		0		0		0		0		0		0		0		0		0		0		0		0

		7.09				0		0		0		0		0		0		0		7.09		0		0		0		0		0		0

		10.63				0		0		0		0		0		0		0		0		0		0		10.63		0		0		0

		2.81				0		0		2.81		0		0		0		0		0		0		0		0		0		0		0

		10.02				0		0		0		0		0		0		0		0		0		0		10.02		0		0		0

		10.75				0		0		0		0		0		0		0		0		0		0		10.75		0		0		0

		12.59				0		0		0		0		0		0		0		0		0		0		0		0		12.59		0

		13.81				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8.31				0		0		0		0		0		0		0		0		8.31		0		0		0		0		0

		8.31				0		0		0		0		0		0		0		0		8.31		0		0		0		0		0

		19.43				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.37				0.37		0		0		0		0		0		0		0		0		0		0		0		0		0

		13.07				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.81				0		0		2.81		0		0		0		0		0		0		0		0		0		0		0

		10.75				0		0		0		0		0		0		0		0		0		0		10.75		0		0		0

		0.37				0.37		0		0		0		0		0		0		0		0		0		0		0		0		0

		5.62				0		0		0		0		0		5.62		0		0		0		0		0		0		0		0

		3.67				0		0		0		3.67		0		0		0		0		0		0		0		0		0		0

		4.15				0		0		0		0		4.15		0		0		0		0		0		0		0		0		0

		11.24				0		0		0		0		0		0		0		0		0		0		0		11.24		0		0

		15.27				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.44				0		0		2.44		0		0		0		0		0		0		0		0		0		0		0

		5.13				0		0		0		0		0		5.13		0		0		0		0		0		0		0		0

		2.44				0		0		2.44		0		0		0		0		0		0		0		0		0		0		0

		10.75				0		0		0		0		0		0		0		0		0		0		10.75		0		0		0

		21.75				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.69				0		0		2.69		0		0		0		0		0		0		0		0		0		0		0

		10.02				0		0		0		0		0		0		0		0		0		0		10.02		0		0		0

		6.6				0		0		0		0		0		0		6.6		0		0		0		0		0		0		0

		14.66				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9.29				0		0		0		0		0		0		0		0		0		9.29		0		0		0		0

		6.84				0		0		0		0		0		0		6.84		0		0		0		0		0		0		0

		11.73				0		0		0		0		0		0		0		0		0		0		0		11.73		0		0

		12.1				0		0		0		0		0		0		0		0		0		0		0		0		12.1		0

		2.57				0		0		2.57		0		0		0		0		0		0		0		0		0		0		0

		4.52				0		0		0		0		4.52		0		0		0		0		0		0		0		0		0

		6.84				0		0		0		0		0		0		6.84		0		0		0		0		0		0		0

		5.62				0		0		0		0		0		5.62		0		0		0		0		0		0		0		0

		5.62				0		0		0		0		0		5.62		0		0		0		0		0		0		0		0

		6.72				0		0		0		0		0		0		6.72		0		0		0		0		0		0		0

		9.04				0		0		0		0		0		0		0		0		0		9.04		0		0		0		0

		11.49				0		0		0		0		0		0		0		0		0		0		0		11.49		0		0

		6.35				0		0		0		0		0		0		6.35		0		0		0		0		0		0		0

		8.68				0		0		0		0		0		0		0		0		8.68		0		0		0		0		0

		17.96				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.63				0		0		0		0		0		0		0		0		0		0		10.63		0		0		0

		10.63				0		0		0		0		0		0		0		0		0		0		10.63		0		0		0

		4.89				0		0		0		0		4.89		0		0		0		0		0		0		0		0		0

		9.41				0		0		0		0		0		0		0		0		0		9.41		0		0		0		0

		10.87				0		0		0		0		0		0		0		0		0		0		10.87		0		0		0

		14.05				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.67				0		0		0		3.67		0		0		0		0		0		0		0		0		0		0

		7.33				0		0		0		0		0		0		0		7.33		0		0		0		0		0		0

		2.81				0		0		2.81		0		0		0		0		0		0		0		0		0		0		0

		13.56				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8.43				0		0		0		0		0		0		0		0		8.43		0		0		0		0		0

		14.54				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		12.1				0		0		0		0		0		0		0		0		0		0		0		0		12.1		0

		11				0		0		0		0		0		0		0		0		0		0		0		11		0		0

		11.24				0		0		0		0		0		0		0		0		0		0		0		11.24		0		0

		4.28				0		0		0		0		4.28		0		0		0		0		0		0		0		0		0

		7.21				0		0		0		0		0		0		0		7.21		0		0		0		0		0		0

		7.7				0		0		0		0		0		0		0		7.7		0		0		0		0		0		0

		10.63				0		0		0		0		0		0		0		0		0		0		10.63		0		0		0

		12.22				0		0		0		0		0		0		0		0		0		0		0		0		12.22		0

		0.73				0.73		0		0		0		0		0		0		0		0		0		0		0		0		0

		18.08				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5.99				0		0		0		0		0		5.99		0		0		0		0		0		0		0		0

		18.94				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.83				0		1.83		0		0		0		0		0		0		0		0		0		0		0		0

		1.59				0		1.59		0		0		0		0		0		0		0		0		0		0		0		0

		15.27				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.28				0		0		0		0		4.28		0		0		0		0		0		0		0		0		0

		10.39				0		0		0		0		0		0		0		0		0		0		10.39		0		0		0

		7.7				0		0		0		0		0		0		0		7.7		0		0		0		0		0		0

		20.28				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		15.27				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.02				0		0		0		0		0		0		0		0		0		0		10.02		0		0		0

		8.92				0		0		0		0		0		0		0		0		8.92		0		0		0		0		0

		0.24				0.24		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.37				0.37		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.83				0		1.83		0		0		0		0		0		0		0		0		0		0		0		0

		8.19				0		0		0		0		0		0		0		0		8.19		0		0		0		0		0

		2.44				0		0		2.44		0		0		0		0		0		0		0		0		0		0		0

		11.61				0		0		0		0		0		0		0		0		0		0		0		11.61		0		0

		10.75				0		0		0		0		0		0		0		0		0		0		10.75		0		0		0

		4.03				0		0		0		0		4.03		0		0		0		0		0		0		0		0		0

		3.3				0		0		0		3.3		0		0		0		0		0		0		0		0		0		0

		1.22				0		1.22		0		0		0		0		0		0		0		0		0		0		0		0

		4.52				0		0		0		0		4.52		0		0		0		0		0		0		0		0		0

		2.93				0		0		2.93		0		0		0		0		0		0		0		0		0		0		0

		4.77				0		0		0		0		4.77		0		0		0		0		0		0		0		0		0

		9.41				0		0		0		0		0		0		0		0		0		9.41		0		0		0		0

		8.06				0		0		0		0		0		0		0		0		8.06		0		0		0		0		0

		1.59				0		1.59		0		0		0		0		0		0		0		0		0		0		0		0

		10.26				0		0		0		0		0		0		0		0		0		0		10.26		0		0		0

		8.68				0		0		0		0		0		0		0		0		8.68		0		0		0		0		0

		6.6				0		0		0		0		0		0		6.6		0		0		0		0		0		0		0

		8.68				0		0		0		0		0		0		0		0		8.68		0		0		0		0		0

		3.3				0		0		0		3.3		0		0		0		0		0		0		0		0		0		0

		10.87				0		0		0		0		0		0		0		0		0		0		10.87		0		0		0

		4.64				0		0		0		0		4.64		0		0		0		0		0		0		0		0		0

		7.94				0		0		0		0		0		0		0		7.94		0		0		0		0		0		0

		4.4				0		0		0		0		4.4		0		0		0		0		0		0		0		0		0

		5.99				0		0		0		0		0		5.99		0		0		0		0		0		0		0		0

		10.26				0		0		0		0		0		0		0		0		0		0		10.26		0		0		0

		9.41				0		0		0		0		0		0		0		0		0		9.41		0		0		0		0

		6.96				0		0		0		0		0		0		6.96		0		0		0		0		0		0		0

		11.36				0		0		0		0		0		0		0		0		0		0		0		11.36		0		0

		2.69				0		0		2.69		0		0		0		0		0		0		0		0		0		0		0

		8.8				0		0		0		0		0		0		0		0		8.8		0		0		0		0		0

		8.06				0		0		0		0		0		0		0		0		8.06		0		0		0		0		0

		5.5				0		0		0		0		0		5.5		0		0		0		0		0		0		0		0

		5.74				0		0		0		0		0		5.74		0		0		0		0		0		0		0		0

		5.5				0		0		0		0		0		5.5		0		0		0		0		0		0		0		0

		6.72				0		0		0		0		0		0		6.72		0		0		0		0		0		0		0

		11.85				0		0		0		0		0		0		0		0		0		0		0		11.85		0		0

		12.71				0		0		0		0		0		0		0		0		0		0		0		0		12.71		0

		12.59				0		0		0		0		0		0		0		0		0		0		0		0		12.59		0

		1.47				0		1.47		0		0		0		0		0		0		0		0		0		0		0		0

		13.93				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		11.24				0		0		0		0		0		0		0		0		0		0		0		11.24		0		0

		10.26				0		0		0		0		0		0		0		0		0		0		10.26		0		0		0

		10.02				0		0		0		0		0		0		0		0		0		0		10.02		0		0		0

		7.58				0		0		0		0		0		0		0		7.58		0		0		0		0		0		0

		15.88				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9.9				0		0		0		0		0		0		0		0		0		9.9		0		0		0		0

		15.15				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.67				0		0		0		3.67		0		0		0		0		0		0		0		0		0		0

		6.11				0		0		0		0		0		0		6.11		0		0		0		0		0		0		0

		8.43				0		0		0		0		0		0		0		0		8.43		0		0		0		0		0

		2.81				0		0		2.81		0		0		0		0		0		0		0		0		0		0		0

		8.31				0		0		0		0		0		0		0		0		8.31		0		0		0		0		0

		10.51				0		0		0		0		0		0		0		0		0		0		10.51		0		0		0

		7.09				0		0		0		0		0		0		0		7.09		0		0		0		0		0		0

		7.82				0		0		0		0		0		0		0		7.82		0		0		0		0		0		0

		14.05				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9.16				0		0		0		0		0		0		0		0		0		9.16		0		0		0		0
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ds4 repair time

		



Time, in seconds

Total number of instances



rover batch time

		



Batch Planning

Iterative Repair

Table 2: CNSR - Time, in seconds

Percent of total instances



rover repair time

				increment:		1

				bins:		0		1		2		3		4		5		6		7		8		9		10		11		12		13

						26.64%		10.28%		30.37%		21.96%		4.21%		0.93%		0.93%		0.47%		0.00%		1.87%		1.40%		0.47%		0.47%		0.00%

				avg time:		2.5488317757		ttl cnt:		214

		0.27				0.27		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.06				0.06		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.91				0.91		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.08				0		0		2.08		0		0		0		0		0		0		0		0		0		0		0

		5.22				0		0		0		0		0		5.22		0		0		0		0		0		0		0		0

		3.06				0		0		0		3.06		0		0		0		0		0		0		0		0		0		0

		0.08				0.08		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.71				0.71		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.34				0		0		2.34		0		0		0		0		0		0		0		0		0		0		0

		0.21				0.21		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.2				0		0		2.2		0		0		0		0		0		0		0		0		0		0		0

		0.16				0.16		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.2				0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.45				0.45		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.26				0.26		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.05				0		0		2.05		0		0		0		0		0		0		0		0		0		0		0

		0.44				0.44		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.16				0.16		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.09				0.09		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.06				0.06		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.97				0.97		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.07				0.07		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.29				0.29		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.3				0		0		0		0		0		0		0		0		0		0		10.3		0		0		0

		3.26				0		0		0		3.26		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.25				0.25		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.29				0.29		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.22				0.22		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.15				0.15		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.22				0.22		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.05				0.05		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.31				0.31		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.07				0.07		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.38				0.38		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.12				0.12		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.71				0		0		0		3.71		0		0		0		0		0		0		0		0		0		0

		1.72				0		1.72		0		0		0		0		0		0		0		0		0		0		0		0

		0.52				0.52		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.83				0		1.83		0		0		0		0		0		0		0		0		0		0		0		0

		1.61				0		1.61		0		0		0		0		0		0		0		0		0		0		0		0

		1.91				0		1.91		0		0		0		0		0		0		0		0		0		0		0		0

		2.07				0		0		2.07		0		0		0		0		0		0		0		0		0		0		0

		1.96				0		1.96		0		0		0		0		0		0		0		0		0		0		0		0

		2.08				0		0		2.08		0		0		0		0		0		0		0		0		0		0		0

		1.82				0		1.82		0		0		0		0		0		0		0		0		0		0		0		0

		2.47				0		0		2.47		0		0		0		0		0		0		0		0		0		0		0

		1.53				0		1.53		0		0		0		0		0		0		0		0		0		0		0		0

		1.71				0		1.71		0		0		0		0		0		0		0		0		0		0		0		0

		1.67				0		1.67		0		0		0		0		0		0		0		0		0		0		0		0

		1.49				0		1.49		0		0		0		0		0		0		0		0		0		0		0		0

		1.48				0		1.48		0		0		0		0		0		0		0		0		0		0		0		0

		1.76				0		1.76		0		0		0		0		0		0		0		0		0		0		0		0

		2.35				0		0		2.35		0		0		0		0		0		0		0		0		0		0		0

		1.95				0		1.95		0		0		0		0		0		0		0		0		0		0		0		0

		2.04				0		0		2.04		0		0		0		0		0		0		0		0		0		0		0

		2.02				0		0		2.02		0		0		0		0		0		0		0		0		0		0		0

		3.4				0		0		0		3.4		0		0		0		0		0		0		0		0		0		0

		3.06				0		0		0		3.06		0		0		0		0		0		0		0		0		0		0

		1.82				0		1.82		0		0		0		0		0		0		0		0		0		0		0		0

		2.27				0		0		2.27		0		0		0		0		0		0		0		0		0		0		0

		2.27				0		0		2.27		0		0		0		0		0		0		0		0		0		0		0

		2.28				0		0		2.28		0		0		0		0		0		0		0		0		0		0		0

		1.73				0		1.73		0		0		0		0		0		0		0		0		0		0		0		0

		2.3				0		0		2.3		0		0		0		0		0		0		0		0		0		0		0

		1.59				0		1.59		0		0		0		0		0		0		0		0		0		0		0		0

		2.32				0		0		2.32		0		0		0		0		0		0		0		0		0		0		0

		2.35				0		0		2.35		0		0		0		0		0		0		0		0		0		0		0

		2				0		0		2		0		0		0		0		0		0		0		0		0		0		0

		2				0		0		2		0		0		0		0		0		0		0		0		0		0		0

		3.95				0		0		0		3.95		0		0		0		0		0		0		0		0		0		0

		2.56				0		0		2.56		0		0		0		0		0		0		0		0		0		0		0

		2.05				0		0		2.05		0		0		0		0		0		0		0		0		0		0		0

		2.26				0		0		2.26		0		0		0		0		0		0		0		0		0		0		0

		2.53				0		0		2.53		0		0		0		0		0		0		0		0		0		0		0

		2.7				0		0		2.7		0		0		0		0		0		0		0		0		0		0		0

		1.87				0		1.87		0		0		0		0		0		0		0		0		0		0		0		0

		2.09				0		0		2.09		0		0		0		0		0		0		0		0		0		0		0

		2.42				0		0		2.42		0		0		0		0		0		0		0		0		0		0		0

		2.01				0		0		2.01		0		0		0		0		0		0		0		0		0		0		0

		2.72				0		0		2.72		0		0		0		0		0		0		0		0		0		0		0

		2.69				0		0		2.69		0		0		0		0		0		0		0		0		0		0		0

		2.89				0		0		2.89		0		0		0		0		0		0		0		0		0		0		0

		2.93				0		0		2.93		0		0		0		0		0		0		0		0		0		0		0

		2.18				0		0		2.18		0		0		0		0		0		0		0		0		0		0		0

		2.58				0		0		2.58		0		0		0		0		0		0		0		0		0		0		0

		2.4				0		0		2.4		0		0		0		0		0		0		0		0		0		0		0

		2.66				0		0		2.66		0		0		0		0		0		0		0		0		0		0		0

		2.94				0		0		2.94		0		0		0		0		0		0		0		0		0		0		0

		2.84				0		0		2.84		0		0		0		0		0		0		0		0		0		0		0

		3.15				0		0		0		3.15		0		0		0		0		0		0		0		0		0		0

		2.22				0		0		2.22		0		0		0		0		0		0		0		0		0		0		0

		2.55				0		0		2.55		0		0		0		0		0		0		0		0		0		0		0

		2.94				0		0		2.94		0		0		0		0		0		0		0		0		0		0		0

		3.51				0		0		0		3.51		0		0		0		0		0		0		0		0		0		0

		3.68				0		0		0		3.68		0		0		0		0		0		0		0		0		0		0

		3.99				0		0		0		3.99		0		0		0		0		0		0		0		0		0		0

		3.15				0		0		0		3.15		0		0		0		0		0		0		0		0		0		0

		2.71				0		0		2.71		0		0		0		0		0		0		0		0		0		0		0

		3.89				0		0		0		3.89		0		0		0		0		0		0		0		0		0		0

		3.81				0		0		0		3.81		0		0		0		0		0		0		0		0		0		0

		3.33				0		0		0		3.33		0		0		0		0		0		0		0		0		0		0

		2.78				0		0		2.78		0		0		0		0		0		0		0		0		0		0		0

		3.46				0		0		0		3.46		0		0		0		0		0		0		0		0		0		0

		3.08				0		0		0		3.08		0		0		0		0		0		0		0		0		0		0

		4.2				0		0		0		0		4.2		0		0		0		0		0		0		0		0		0

		3.64				0		0		0		3.64		0		0		0		0		0		0		0		0		0		0

		4.55				0		0		0		0		4.55		0		0		0		0		0		0		0		0		0

		4.44				0		0		0		0		4.44		0		0		0		0		0		0		0		0		0

		1.16				0		1.16		0		0		0		0		0		0		0		0		0		0		0		0

		0.75				0.75		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.79				0		1.79		0		0		0		0		0		0		0		0		0		0		0		0

		3.72				0		0		0		3.72		0		0		0		0		0		0		0		0		0		0

		0.2				0.2		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.14				0.14		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.82				0.82		0		0		0		0		0		0		0		0		0		0		0		0		0

		7.32				0		0		0		0		0		0		0		7.32		0		0		0		0		0		0

		1.42				0		1.42		0		0		0		0		0		0		0		0		0		0		0		0

		9.51				0		0		0		0		0		0		0		0		0		9.51		0		0		0		0

		10.9				0		0		0		0		0		0		0		0		0		0		10.9		0		0		0

		2.17				0		0		2.17		0		0		0		0		0		0		0		0		0		0		0

		1.44				0		1.44		0		0		0		0		0		0		0		0		0		0		0		0

		0.28				0.28		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.1				0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.78				0.78		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.08				0.08		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.26				0.26		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.56				0.56		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.16				0.16		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.3				0.3		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.09				0.09		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.07				0.07		0		0		0		0		0		0		0		0		0		0		0		0		0

		9.63				0		0		0		0		0		0		0		0		0		9.63		0		0		0		0

		12.78				0		0		0		0		0		0		0		0		0		0		0		0		12.78		0

		9.09				0		0		0		0		0		0		0		0		0		9.09		0		0		0		0

		0.14				0.14		0		0		0		0		0		0		0		0		0		0		0		0		0

		1				0		1		0		0		0		0		0		0		0		0		0		0		0		0

		0.1				0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.78				0		0		0		0		4.78		0		0		0		0		0		0		0		0		0

		6.4				0		0		0		0		0		0		6.4		0		0		0		0		0		0		0

		0.57				0.57		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.26				0.26		0		0		0		0		0		0		0		0		0		0		0		0		0

		11.71				0		0		0		0		0		0		0		0		0		0		0		11.71		0		0

		6.2				0		0		0		0		0		0		6.2		0		0		0		0		0		0		0

		0.65				0.65		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.89				0.89		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.76				0		0		2.76		0		0		0		0		0		0		0		0		0		0		0

		2.52				0		0		2.52		0		0		0		0		0		0		0		0		0		0		0

		2.81				0		0		2.81		0		0		0		0		0		0		0		0		0		0		0

		2.83				0		0		2.83		0		0		0		0		0		0		0		0		0		0		0

		2.58				0		0		2.58		0		0		0		0		0		0		0		0		0		0		0

		2.43				0		0		2.43		0		0		0		0		0		0		0		0		0		0		0

		2.71				0		0		2.71		0		0		0		0		0		0		0		0		0		0		0

		2.99				0		0		2.99		0		0		0		0		0		0		0		0		0		0		0

		2.74				0		0		2.74		0		0		0		0		0		0		0		0		0		0		0

		3.71				0		0		0		3.71		0		0		0		0		0		0		0		0		0		0

		2.8				0		0		2.8		0		0		0		0		0		0		0		0		0		0		0

		3.61				0		0		0		3.61		0		0		0		0		0		0		0		0		0		0

		3.27				0		0		0		3.27		0		0		0		0		0		0		0		0		0		0

		3.44				0		0		0		3.44		0		0		0		0		0		0		0		0		0		0

		2.97				0		0		2.97		0		0		0		0		0		0		0		0		0		0		0

		3.26				0		0		0		3.26		0		0		0		0		0		0		0		0		0		0

		3.04				0		0		0		3.04		0		0		0		0		0		0		0		0		0		0

		3.92				0		0		0		3.92		0		0		0		0		0		0		0		0		0		0

		3.71				0		0		0		3.71		0		0		0		0		0		0		0		0		0		0

		3.92				0		0		0		3.92		0		0		0		0		0		0		0		0		0		0

		3.62				0		0		0		3.62		0		0		0		0		0		0		0		0		0		0

		3.32				0		0		0		3.32		0		0		0		0		0		0		0		0		0		0

		4.28				0		0		0		0		4.28		0		0		0		0		0		0		0		0		0

		2.97				0		0		2.97		0		0		0		0		0		0		0		0		0		0		0

		3.46				0		0		0		3.46		0		0		0		0		0		0		0		0		0		0

		3.3				0		0		0		3.3		0		0		0		0		0		0		0		0		0		0

		3.9				0		0		0		3.9		0		0		0		0		0		0		0		0		0		0

		2.9				0		0		2.9		0		0		0		0		0		0		0		0		0		0		0

		2.93				0		0		2.93		0		0		0		0		0		0		0		0		0		0		0

		3.36				0		0		0		3.36		0		0		0		0		0		0		0		0		0		0

		4.29				0		0		0		0		4.29		0		0		0		0		0		0		0		0		0

		3.87				0		0		0		3.87		0		0		0		0		0		0		0		0		0		0

		4.99				0		0		0		0		4.99		0		0		0		0		0		0		0		0		0

		0.29				0.29		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.19				0.19		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.05				0.05		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.09				0.09		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.15				0		0		2.15		0		0		0		0		0		0		0		0		0		0		0

		4.48				0		0		0		0		4.48		0		0		0		0		0		0		0		0		0

		3.8				0		0		0		3.8		0		0		0		0		0		0		0		0		0		0

		9.48				0		0		0		0		0		0		0		0		0		9.48		0		0		0		0

		0.57				0.57		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.03				0		0		0		0		0		0		0		0		0		0		10.03		0		0		0

		2.26				0		0		2.26		0		0		0		0		0		0		0		0		0		0		0

		2.89				0		0		2.89		0		0		0		0		0		0		0		0		0		0		0

		3.2				0		0		0		3.2		0		0		0		0		0		0		0		0		0		0

		2.52				0		0		2.52		0		0		0		0		0		0		0		0		0		0		0

		3.8				0		0		0		3.8		0		0		0		0		0		0		0		0		0		0

		3.12				0		0		0		3.12		0		0		0		0		0		0		0		0		0		0

		2.93				0		0		2.93		0		0		0		0		0		0		0		0		0		0		0

		3.59				0		0		0		3.59		0		0		0		0		0		0		0		0		0		0

		2.77				0		0		2.77		0		0		0		0		0		0		0		0		0		0		0

		2.36				0		0		2.36		0		0		0		0		0		0		0		0		0		0		0

		3.41				0		0		0		3.41		0		0		0		0		0		0		0		0		0		0

		3.85				0		0		0		3.85		0		0		0		0		0		0		0		0		0		0

		3.4				0		0		0		3.4		0		0		0		0		0		0		0		0		0		0
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						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0





rover repair time

		



Time, in seconds

Total number of instances



				increment:		1

				bins:		0		1		2		3		4		5		6		7		8		9		10		11		12		13

				batch		8.22%		2.74%		2.74%		8.22%		5.48%		1.37%		9.59%		8.22%		5.48%		2.74%		2.74%		8.22%		1.37%		0.00%

				repair		28.03%		30.25%		19.11%		6.37%		5.73%		1.91%		0.96%		0.64%		1.59%		0.32%		1.27%		0.00%		0.64%		0.00%

				average:		10.2893396226		ttl cnt:		73

		7.44				0		0		0		0		0		0		0		7.44		0		0		0		0		0		0

		12.05				0		0		0		0		0		0		0		0		0		0		0		0		12.05		0

		8.45				0		0		0		0		0		0		0		0		8.45		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

		59.66				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7.34				0		0		0		0		0		0		0		7.34		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

		11.76				0		0		0		0		0		0		0		0		0		0		0		11.76		0		0

		4.38				0		0		0		0		4.38		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		51.4				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		17.37				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7.3				0		0		0		0		0		0		0		7.3		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.08				0		0		0		3.08		0		0		0		0		0		0		0		0		0		0

		0.73				0.73		0		0		0		0		0		0		0		0		0		0		0		0		0

		11.87				0		0		0		0		0		0		0		0		0		0		0		11.87		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		65.88				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		21.58				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.49				0		0		0		0		0		0		6.49		0		0		0		0		0		0		0

		6.98				0		0		0		0		0		0		6.98		0		0		0		0		0		0		0

		6.77				0		0		0		0		0		0		6.77		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8.36				0		0		0		0		0		0		0		0		8.36		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.18				0		0		0		3.18		0		0		0		0		0		0		0		0		0		0

		40.57				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9.35				0		0		0		0		0		0		0		0		0		9.35		0		0		0		0

		8.41				0		0		0		0		0		0		0		0		8.41		0		0		0		0		0

		17.02				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.53				0		0		0		3.53		0		0		0		0		0		0		0		0		0		0

		5.01				0		0		0		0		0		5.01		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		22.76				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		11.16				0		0		0		0		0		0		0		0		0		0		0		11.16		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.93				0		0		0		0		4.93		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8.31				0		0		0		0		0		0		0		0		8.31		0		0		0		0		0

		23.94				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		47.3				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		11.94				0		0		0		0		0		0		0		0		0		0		0		11.94		0		0

		44.85				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		22.08				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		11.66				0		0		0		0		0		0		0		0		0		0		0		11.66		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.67				0		0		0		3.67		0		0		0		0		0		0		0		0		0		0

		37.64				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.95				0.95		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.15				0		0		0		0		0		0		6.15		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.76				0		0		0		3.76		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.35				0		0		0		0		4.35		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7.4				0		0		0		0		0		0		0		7.4		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.71				0		0		0		0		0		0		6.71		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.74				0		1.74		0		0		0		0		0		0		0		0		0		0		0		0

		6.96				0		0		0		0		0		0		6.96		0		0		0		0		0		0		0

		59.64				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		14.61				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		26.65				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.43				0		1.43		0		0		0		0		0		0		0		0		0		0		0		0

		53.56				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7.83				0		0		0		0		0		0		0		7.83		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.7				0		0		2.7		0		0		0		0		0		0		0		0		0		0		0

		21.63				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.21				0		0		0		3.21		0		0		0		0		0		0		0		0		0		0

		14.44				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		19.33				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		33.68				0		0		0		0		0		0		0		0		0		0		0		0		0		0
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						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0





		



Time, in seconds

Total number of instances



		



Batch Planning

Iterative Repair

Table 3: Rover Scenario, Time, in seconds

Percent of total instances



				increment:		1

				bins:		0		1		2		3		4		5		6		7		8		9		10		11		12		13

						28.03%		30.25%		19.11%		6.37%		5.73%		1.91%		0.96%		0.64%		1.59%		0.32%		1.27%		0.00%		0.64%		0.00%

						2.1824897119		ttl cnt:		314

		2.52				0		0		2.52		0		0		0		0		0		0		0		0		0		0		0

		1.67				0		1.67		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.96				0.96		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.39				0.39		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.04				0		0		0		0		0		0		0		0		0		0		10.04		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.27				0		0		2.27		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7.4				0		0		0		0		0		0		0		7.4		0		0		0		0		0		0

		2.17				0		0		2.17		0		0		0		0		0		0		0		0		0		0		0

		1.47				0		1.47		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.99				0		0		0		0		4.99		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.37				0		0		2.37		0		0		0		0		0		0		0		0		0		0		0

		2.41				0		0		2.41		0		0		0		0		0		0		0		0		0		0		0

		41.65				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.86				0		0		0		3.86		0		0		0		0		0		0		0		0		0		0

		3.56				0		0		0		3.56		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.41				0.41		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.04				0		0		2.04		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.15				0		0		2.15		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		21.98				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.95				0		1.95		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.23				0		1.23		0		0		0		0		0		0		0		0		0		0		0		0

		1.83				0		1.83		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.71				0		1.71		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.64				0		0		2.64		0		0		0		0		0		0		0		0		0		0		0

		2				0		0		2		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.78				0		1.78		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.32				0		0		0		3.32		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.28				0		1.28		0		0		0		0		0		0		0		0		0		0		0		0

		2.47				0		0		2.47		0		0		0		0		0		0		0		0		0		0		0

		1.31				0		1.31		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.6				0.6		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.13				0		0		0		3.13		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.61				0.61		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.71				0.71		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.84				0		1.84		0		0		0		0		0		0		0		0		0		0		0		0

		0.19				0.19		0		0		0		0		0		0		0		0		0		0		0		0		0

		2				0		0		2		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.56				0		0		0		3.56		0		0		0		0		0		0		0		0		0		0

		1.21				0		1.21		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		8.28				0		0		0		0		0		0		0		0		8.28		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.22				0		0		0		3.22		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.19				0		1.19		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.23				0		1.23		0		0		0		0		0		0		0		0		0		0		0		0

		4.35				0		0		0		0		4.35		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.19				0		1.19		0		0		0		0		0		0		0		0		0		0		0		0

		0.99				0.99		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.72				0		1.72		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.55				0.55		0		0		0		0		0		0		0		0		0		0		0		0		0

		30.65				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.44				0		1.44		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.36				0.36		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.91				0.91		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.4				0		1.4		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5.09				0		0		0		0		0		5.09		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.46				0		1.46		0		0		0		0		0		0		0		0		0		0		0		0

		3.43				0		0		0		3.43		0		0		0		0		0		0		0		0		0		0

		2.1				0		0		2.1		0		0		0		0		0		0		0		0		0		0		0

		1.33				0		1.33		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.03				0		0		0		3.03		0		0		0		0		0		0		0		0		0		0

		1.47				0		1.47		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.2				0		0		0		0		4.2		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.56				0		1.56		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.08				0		0		2.08		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.43				0		0		0		3.43		0		0		0		0		0		0		0		0		0		0

		2.21				0		0		2.21		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.59				0		0		0		3.59		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.49				0		0		2.49		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.68				0		1.68		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.32				0		1.32		0		0		0		0		0		0		0		0		0		0		0		0

		1.53				0		1.53		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.85				0		0		0		0		4.85		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		58.29				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.58				0		1.58		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.83				0		0		0		0		0		0		0		0		0		0		10.83		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.93				0.93		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.24				0		0		2.24		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8.83				0		0		0		0		0		0		0		0		8.83		0		0		0		0		0

		9.59				0		0		0		0		0		0		0		0		0		9.59		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.24				0		0		0		3.24		0		0		0		0		0		0		0		0		0		0

		98.14				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.91				0		0		0		0		4.91		0		0		0		0		0		0		0		0		0

		1.15				0		1.15		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.38				0.38		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.11				0		0		2.11		0		0		0		0		0		0		0		0		0		0		0

		1.53				0		1.53		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.98				0.98		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.1				0		0		0		0		0		0		0		0		0		0		10.1		0		0		0

		1.37				0		1.37		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.29				0.29		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.05				0.05		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.99				0		0		0		0		0		0		6.99		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.57				0		0		2.57		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.17				0		0		2.17		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10.18				0		0		0		0		0		0		0		0		0		0		10.18		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		17.23				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.27				0.27		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.46				0		1.46		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.45				0		1.45		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.49				0		1.49		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.84				0		0		0		0		4.84		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.31				0		0		2.31		0		0		0		0		0		0		0		0		0		0		0

		0.38				0.38		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.81				0		0		0		0		0		0		6.81		0		0		0		0		0		0		0

		1.14				0		1.14		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.02				0		0		2.02		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.43				0		0		0		0		4.43		0		0		0		0		0		0		0		0		0

		2.38				0		0		2.38		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.96				0		1.96		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.01				0		0		2.01		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.1				0.1		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.28				0		1.28		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.77				0.77		0		0		0		0		0		0		0		0		0		0		0		0		0

		5.92				0		0		0		0		0		5.92		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.36				0.36		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5.76				0		0		0		0		0		5.76		0		0		0		0		0		0		0		0

		1.03				0		1.03		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		5.23				0		0		0		0		0		5.23		0		0		0		0		0		0		0		0

		2.71				0		0		2.71		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.19				0		1.19		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.53				0		0		2.53		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.43				0		1.43		0		0		0		0		0		0		0		0		0		0		0		0

		0.81				0.81		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.04				0		1.04		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.04				0.04		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.95				0		1.95		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.06				0		0		0		0		4.06		0		0		0		0		0		0		0		0		0

		2.41				0		0		2.41		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.47				0		1.47		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.37				0		0		2.37		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.23				0.23		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.82				0		1.82		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.78				0		1.78		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.9				0		0		0		0		4.9		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		12.83				0		0		0		0		0		0		0		0		0		0		0		0		12.83		0

		15.8				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.27				0		1.27		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.41				0		0		0		0		4.41		0		0		0		0		0		0		0		0		0

		1.63				0		1.63		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.06				0.06		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.49				0		1.49		0		0		0		0		0		0		0		0		0		0		0		0

		0.78				0.78		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.95				0.95		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.69				0		0		2.69		0		0		0		0		0		0		0		0		0		0		0

		8.5				0		0		0		0		0		0		0		0		8.5		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.67				0		1.67		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.68				0		0		2.68		0		0		0		0		0		0		0		0		0		0		0

		2.17				0		0		2.17		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.9				0		0		0		3.9		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.31				0		0		0		0		4.31		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.2				0		0		0		3.2		0		0		0		0		0		0		0		0		0		0

		1.36				0		1.36		0		0		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.66				0		0		0		3.66		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.42				0		0		2.42		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.38				0		1.38		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8.01				0		0		0		0		0		0		0		0		8.01		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.05				0.05		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.19				0		0		2.19		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.24				0		1.24		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		12.95				0		0		0		0		0		0		0		0		0		0		0		0		12.95		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		5.09				0		0		0		0		0		5.09		0		0		0		0		0		0		0		0

		3.11				0		0		0		3.11		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.2				0		0		2.2		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.26				0		1.26		0		0		0		0		0		0		0		0		0		0		0		0

		4.09				0		0		0		0		4.09		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2				0		0		2		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.04				0		0		2.04		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.39				0.39		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.29				0.29		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.23				0		1.23		0		0		0		0		0		0		0		0		0		0		0		0

		0.73				0.73		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.21				0		0		2.21		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.39				0		1.39		0		0		0		0		0		0		0		0		0		0		0		0

		1.63				0		1.63		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		6.71				0		0		0		0		0		0		6.71		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.28				0		1.28		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.55				0		0		2.55		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.09				0		0		2.09		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7.25				0		0		0		0		0		0		0		7.25		0		0		0		0		0		0

		1.73				0		1.73		0		0		0		0		0		0		0		0		0		0		0		0

		1.78				0		1.78		0		0		0		0		0		0		0		0		0		0		0		0

		0.46				0.46		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.61				0		0		2.61		0		0		0		0		0		0		0		0		0		0		0

		2.93				0		0		2.93		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.31				0		1.31		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.98				0		1.98		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.97				0		0		0		0		4.97		0		0		0		0		0		0		0		0		0

		4.17				0		0		0		0		4.17		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		5.11				0		0		0		0		0		5.11		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.4				0		1.4		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.81				0		0		0		3.81		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.67				0		0		0		3.67		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.55				0		1.55		0		0		0		0		0		0		0		0		0		0		0		0

		1.56				0		1.56		0		0		0		0		0		0		0		0		0		0		0		0

		4.91				0		0		0		0		4.91		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.61				0		1.61		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.31				0.31		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		13.37				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.87				0.87		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.02				0		0		2.02		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.5				0		1.5		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.55				0		1.55		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.51				0		0		0		3.51		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.52				0		1.52		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.67				0		1.67		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.25				0		1.25		0		0		0		0		0		0		0		0		0		0		0		0

		1.45				0		1.45		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.95				0		1.95		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.16				0.16		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.23				0		0		2.23		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.63				0		0		2.63		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.31				0		1.31		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.07				0.07		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.28				0		0		0		0		4.28		0		0		0		0		0		0		0		0		0

		2.08				0		0		2.08		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8.37				0		0		0		0		0		0		0		0		8.37		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.89				0		1.89		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.26				0		0		2.26		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.07				0		0		2.07		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.6				0		1.6		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.48				0		1.48		0		0		0		0		0		0		0		0		0		0		0		0

		1.48				0		1.48		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.83				0		1.83		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.05				0.05		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.46				0		1.46		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.5				0.5		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.65				0		1.65		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.57				0		1.57		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.91				0		1.91		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.03				0		1.03		0		0		0		0		0		0		0		0		0		0		0		0

		1.93				0		1.93		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.57				0		1.57		0		0		0		0		0		0		0		0		0		0		0		0

		2.96				0		0		2.96		0		0		0		0		0		0		0		0		0		0		0

		78.32				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.28				0.28		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.57				0		0		2.57		0		0		0		0		0		0		0		0		0		0		0

		4.15				0		0		0		0		4.15		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.14				0		0		2.14		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.71				0		1.71		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.06				0.06		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		4.26				0		0		0		0		4.26		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.95				0.95		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		42.05				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.93				0		0		0		3.93		0		0		0		0		0		0		0		0		0		0

		2.52				0		0		2.52		0		0		0		0		0		0		0		0		0		0		0

		2.1				0		0		2.1		0		0		0		0		0		0		0		0		0		0		0

		2.09				0		0		2.09		0		0		0		0		0		0		0		0		0		0		0

		0.08				0.08		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.48				0		1.48		0		0		0		0		0		0		0		0		0		0		0		0

		1.43				0		1.43		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.71				0		0		2.71		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		3.11				0		0		0		3.11		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.32				0		0		2.32		0		0		0		0		0		0		0		0		0		0		0

		0.87				0.87		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.75				0		1.75		0		0		0		0		0		0		0		0		0		0		0		0

		0.36				0.36		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.8				0		1.8		0		0		0		0		0		0		0		0		0		0		0		0

		0.03				0.03		0		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.03				0		0		2.03		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.94				0		1.94		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.11				0		0		2.11		0		0		0		0		0		0		0		0		0		0		0

		1.83				0		1.83		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.37				0		1.37		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.46				0		1.46		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0.02				0.02		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.86				0		0		2.86		0		0		0		0		0		0		0		0		0		0		0

		1.6				0		1.6		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.84				0		0		2.84		0		0		0		0		0		0		0		0		0		0		0

		0.5				0.5		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.28				0		1.28		0		0		0		0		0		0		0		0		0		0		0		0

		0.92				0.92		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.74				0		1.74		0		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.02				0		0		2.02		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.84				0		1.84		0		0		0		0		0		0		0		0		0		0		0		0

		0.01				0.01		0		0		0		0		0		0		0		0		0		0		0		0		0

		2.52				0		0		2.52		0		0		0		0		0		0		0		0		0		0		0

		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0
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		0



Time, in seconds

Total number of instances

0

0

0

0

0

0

0

0

0

0

0

0

0

0




