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Overview 
 
This lab presents a template framework for describing and configuring pScheduler tasks 
known as pSConfig. The lab describes the steps to create and interpret the parts of a 
pSConfig template. The user will use this template to run regular test in a perfSONAR node. 
 
 
Objectives 
 
By the end of this lab, the user will: 
 

1. Understand the structure of pSConfig template. 
2. Create a pSConfig configuration file. 
3. Publish a pSConfig configuration file. 
4. Verify tasks using pScheduler monitor. 

 
 
Lab topology 
 
Figure 1 illustrates the topology used for this lab. The topology includes three perfSONAR 
nodes labeled perfSONAR1, perfSONAR2, perfSONAR3 and a Client host. The perfSONAR 
nodes run a Linux CentOS 7, and the Client runs a lightweight Linux distribution (Lubuntu). 
The Client host is used to access perfSONAR graphical user interface. 
 

 
Figure 1. Lab topology. 
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Lab settings 
 
The information in Table 1 provides the credentials to access to perfSONAR nodes. 
 

Table 1. Credentials to access perfSONAR1, perfSONAR2 and perfSONAR3. 
 

Device 

 

IP Address 

 

Account  

 

 

Password 

 

perfSONAR1 192.168.1.10 admin admin 

perfSONAR2 192.168.2.10 admin admin 

perfSONAR3 192.168.3.10 admin admin 

 
 
Lab roadmap 

 
The lab includes the following tasks: 
 

1. Section 1: Introduction. 
2. Section 2: The pSConfig file structure. 
3. Section 3: Publishing a pSConfig template. 
4. Section 4: Running the pSConfig pScheduler Agent. 
5. Section 5: Viewing Scheduled Tasks. 

 
 
1 Introduction 

The perfSONAR Configuration (pSConfig) is a template-based setup for describing and 
configuring a topology of tasks. A task is defined as a measurement test to be performed 
using pScheduler. The topology defines how multiple tasks are interrelated. Overall, the 
goal of pSConfig is to simplify the scheduling of such tasks as well as maintenance of 
visualization components when managing more than one perfSONAR node. 

The basic pSConfig workflow is shown in Figure 2 and consists of three key steps:  

1. A template file is defined using the machine-readable JavaScript Object Notation 
(JSON) file format to describe the task topology of the perfSONAR hosts.  

2. This file is then published to the web where it is read by an agent to perform 
specific operations.  

3. Agents read the pSConfig template. An agent is a software that reads one or more 
pSConfig templates and uses the information to perform a specific function. The 
pScheduler agent which reads template files and submits related measurement 
tests to pScheduler and, the MaDDash agent, which reads template files to 
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generate dashboard in order display the measurement results. Overall this lab 
focuses on the first step of building a sample JSON template file. 

In this lab, the user will understand how the file is created. Secondly, the user will 
publish the template in order to be accessible by any node in the topology. Then, the 
template will be read by an agent. Finally, the user will verify the tasks using 
pScheduler monitor. 
 

 
Figure 2. pSConfig workflow1. 

 
 
2 The pSConfig file structure 
 
Basically, a pSConfig file has six components: addresses, groups, tests, archives, schedules 
and tasks. These components are put all together to perform measurement tests. In this 
section all these components are explained. For that purpose, there is available a pSConfig 
template in perfSONAR2 node. The user will not modify this file during the lab. This file 
will be useful to explain the structure of pSConfig template. In addition, this template will 
be used by an agent to run measurement test in the current lab topology.  
 
Step 1. In order to visualize the pSConfig template, open perfSONAR2 and enter the 
username admin and password admin. Note that the password will not be displayed while 
typing it. 
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Step 2. After login, type the command shown below, a pSConfig template will be 
displayed. Use the arrows to scroll up/down into the file. 
 
nano /home/template.json 

 

 
 
Step 3. Press Ctrl+X to close the window. The user could repeat the previous steps 
anytime along this lab. 
 
 
2.1 Addresses 
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The address is the most basic unit of a template. An address is a collection of properties 
that act as the unit of input to a task. This address is not necessarily connected to an 
interface or host. It is simply an object with properties. The figure 3 illustrates the idea. 
 

 
Figure 3: Representation of three addresses2. 

 
Each shape has certain properties such as the form and the color. In pSConfig these 
properties can be used when constructing a task.  
 
Step 1. In perfSONAR2 type nano /home/template.json, a pSConfig template will be 
displayed.  
 
Step 2. Go to the line 17. To see the actual line number press Ctrl+C. 
 

 
 
In this configuration file these addresses are specified with the names and IP addresses 
of perfSONAR1, perfSONAR2 and perfSONAR3. 
 
 
2.2 Groups 

 
A group describes the way to combine addresses when building the list of tasks. All groups 
have a type that provides the base for how addresses are combined. Currently, pSConfig 
support three group types. 
 
 
2.2.1 Mesh 

 
The first group type is mesh. A group of type mesh pairs every address against every other 
address in the group. A mesh group is shown in the figure 4. Notice that the three 
addresses are paired in six groups. 
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Figure 4: Mesh group2. 

 
The user could visualize the group configuration following the next steps: 
 
Step 1. In perfSONAR2 type nano /home/template.json, a pSConfig template will be 
displayed.  
 
Step 2. Go to the line 22. To see the actual line number press Ctrl+C. 
 

 
 
The user will see there are two groups, loss_group and throughput_group. The group type 
for both is mesh and the nodes involved in these groups are perfSONAR1, perfSONAR2 
and perfSONAR3. 
 
 
2.2.2 Disjoint 

 
The second group type is disjoint. A group of type disjoint pairs every address in one group 
(Group A) with every address in another group (Group B). Both groups can have one or 
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more addresses. A mesh group is shown in the figure 5. Notice that the three addresses 
are paired in four groups. 
 

 
Figure 5: Disjoint group2. 

 
The pSconfig template of this lab does not provide an example for this type of group. 
However, a JSON object for this type of group is described below. 
 
{ 

"type": "disjoint", 

     "a-addresses": [ 

          {"name": "circle1"} 

      ], 

     "b-addresses": [ 

          {"name": "circle2"}, 

          {"name": "circle3"} 

      ] 

} 

 
 
2.2.3 List 

 
The final group type is called list. A group of type list returns each address independently. 
It is the only current type that does not pair addresses. Instead, it just generates a one-
dimensional list of addresses. The figure 5 illustrate a list group type. 
 

 
Figure 6: List group2. 

 
The pSconfig template of this lab does not provide an example for this type of group. 
However, a JSON object for this type of group is described below. 
 
{ 

    "type": "list", 
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    "addresses": [ 

         {"name": "perfSONAR1"}, 

         {"name": "perfSOANR2"}, 

         {"name": "perfSONAR3"} 

     ] 

} 

 
 
2.3 Tests 

 
Test objects define the parameters of the job to be carried out by the task. These 
parameters are interpreted by the agent and then it is delivered to pScheduler to run the 
task.  
 
Step 1. In perfSONAR2 type nano /home/template.json, a pSConfig template will be 
displayed. 
 
Step 2. Go to the line 41. To see the actual line number press Ctrl+C. 
 

 
 
The user will see there are two tests, throughput_test and loss_test. The specification for 
the throughput_test is given by the source and destination addresses. The value of these 
keys are address[0]  and address[1] respectively. These values represent the addresses in 
the group pairs. Finally, the duration of the test is specified with the key duration, in this 
case the value is PT10S which means the test duration will last 10 seconds. The loss_test 
uses the toll rtt to measure the packet loss ratio. The specification indicates that the 
source and destination addressed will be taken also from each group pair. 
 
 
2.4 Schedule 
 

Schedule objects tell the agent how often a task will be scheduled and how long the test 
is going to inactive after each run. Schedule objects are borrowed directly from 
pScheduler.  
 
Step 1. In perfSONAR2 type nano /home/template.json, a pSConfig template will be 
displayed.  
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Step 2. Go to the line 61. To see the actual line number press Ctrl+C. 
 

 
 
In the pSConfig template is defined one schedule named schedule_PT2M which will tell a 
task using it to run on a random interval between every 2-4 minutes. The repeat property 
is an ISO8601 duration telling a task that uses it to repeat at least every two minutes. The 
slip says that it can run up to 2 minutes later than that (i.e. 4 minutes). Finally, sliprand 
tells it to randomly choose an interval between those two values for each run. This is 
commonly done to prevent tests from bunching together at the beginning of a time 
interval.  
 
 
2.5 Archives 

 
Archive objects are optional components of the template that tell agents where the 
results of the described tasks are to be stored. Archive objects at a minimum have an 
archiver field that indicates the type of archive and a data field containing archive-specific 
parameters. Archive objects in pSConfig are taken directly from pScheduler. 
 
Step 1. In perfSONAR2 type nano /home/template.json, a pSConfig template will be 
displayed.  
 
Step 2. Go to the line 6. To see the actual line number press Ctrl+C. 
 

 
 
The archiver tag esmond_archive_1 that can be referenced in other areas of the template. 
The archiver type is ESnet Monitoring Daemon (esmond). This definition also uses the 
template variable {% scheduled_by_address %} which is replaced with an address 
property associated with the address object representing the agent that will schedule the 
task. The url key specify the location to store the measurement data. In this case, the data 
will be stored in perfSONAR2 node. 
 
 
2.6 Tasks 

 
A task is a job to do consisting of a test to be carried out, scheduling information and other 
options. A task in pSConfig means the same thing as a task in pScheduler. Template 
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variables allow pSConfig to access properties of the task components listed in the 
previous sections to connect the various pieces of the task together. Figure 7 shows 
representation of a task definition. 
 

 
Figure 7. Task definition2. 

 
The squares represent the two addresses (source and destination) defined in a test. In 
this figure, those addresses are represented by colors. After the test definition, it is 
scheduled according to the parameters in the schedule object. Finally, the results are 
stored into an archiver, this feature is optional.  
 
Step 1. In perfSONAR2 type nano /home/template.json, a pSConfig template will be 
displayed.  
 
Step 2. Go to the line 69. To see the actual line number press Ctrl+C. 
 

 
 
In this object, there are two tasks, one for throughput measurements tagged as 
throughput_task and another for packet loss measurements tagged as loss_task. The 
group attribute is referred to throughput_group and loss_group specified before in the 
group object. The schedule and archiver have the same key values for both tasks. Finally, 
a metadata key is specified with the name of each task, those values are identifier. At this 
point, the template describes the task topology and can be published to be accessed by 
all perfSONAR node in the topology. 
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Step 3. Press Ctrl+X to close the window. The user could repeat the previous steps 
anytime along this lab 
 
 
3 Publishing a pSConfig template 
 
In this section, the user will verify the pSConfig file and the it will be published. It is 
necessary to publish this template to make it accessible to all perfSONAR nodes in the 
topology.  
 

Step 1. To check the syntax, in perfSONAR2 command line type the command shown 
below. If the JSON file syntax is correct, the user will see the script on the screen. 
 
jq . /home/template.json 

 

 
 

Step 2.  To publish the file, type the following command:  
 
sudo psconfig publish /home/template.json  

 
Type admin as the password, notice that the password will not be displayed while typing 
it. 
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Now the template is published in https://192.168.2.10/psconfig/template.json, 
and can be accessed by perfSONAR1, perfSONAR2 and perfSONAR3 nodes. 
 

At this point, the user has configured MaDDash server. In this section, perfSONAR1 and 
perfSONAR3 nodes, are going to run the pSConfig agent published on 
https://192.168.2.10/psconfig/template.json. 
 
 
4 Running the pSConfig pScheduler Agent 
 
The role of the pSConfig pScheduler Agent is to read pSConfig templates and generate a 
set of pScheduler tasks. The figure 8 describes this role5. 
 

 
Figure 8. Workflow of the pScheduler Agent5. 

 
The process depicted in the figure 8 includes the following steps: 
 

• Read the configured templates. 

• Determine the pScheduler tasks to schedule. 

• Communicate with the appropriate pScheduler servers to ensure the tasks are 
created. 
 

These steps are completed whenever one of the following events occur: 
 

https://192.168.2.10/
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• The agent starts. 

• The default local configuration file remains unchanged within a certain time 
period. By default, this value is 1 minute. 

• If no changes, on a configurable interval after the start of the last run. By default, 
these steps are run every 1 hour. 

 

Step 1. On the topology click on perfSONAR1 node and login typing admin as the 
username and admin as the password. 
 

 
 
Step 2. To run the pSConfig Agent in perfSONAR1 node, type the following command: 
 
sudo psconfig remote add “https://192.168.2.10/psconfig/template.json”  

 
If required, type admin as the password. 
 

 
 
At this point the pSconfig template is run by a pScheduler agent. Notice that the pSConfig 
template is published in perfSONAR2 node and the task are running in perfSONAR1. 
 
 
5 Viewing Scheduled Tasks 
 
Step 1. In order to visualize the tasks defined in the pSConfig template, on perfSONAR1 
command line type pscheduler monitor to visualize the ongoing tests.  
 

 
 
The user will see a screen with the schedule of tests. These tests have a status 
depending on whether they have already run or are still waiting to do so. Possible status 
values are: 
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• Pending: This run is scheduled to execute at some point in the future. 

• On Deck: This run is scheduled to execute and will begin execution very soon. 

• Running: This run is in the middle of execution. 

• Cleanup: This run completed execution and is doing some final operations. 

• Finished: The run has already executed and finished successfully, 

• Overdue: The run was scheduled to execute at a certain time in the past but did 
not. It may get executed soon if it is not beyond a certain threshold. 

• Missed: The run was scheduled but did not execute at its given time. This can 
happen if the scheduler was not running at the allotted time or the task was 
paused. 

• Failed: The run failed to complete for some reason. 

• Non-Starter: The run could not be scheduled because there were no timeslots 
that could accommodate the constraints. 

• Canceled: The task was cancelled before the run was executed. 
 

 
 
The results above indicate that several round-trip time test rtt and throughput tests are 
running approximately each 2 minutes. The user will see the status, the source and the 
destination IP addresses. In addition, the duration of the rtt test is shown besides it.  
 
Step 2. To exit from pScheduler monitor, press Ctrl+c. 
 
This concludes Lab 7.  
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