Experiment 3:
This experiment was conducted with the purpose of measuring the robustness improvements of the enhanced architecture over the original architecture.

Procedure:

This experiment consists of five users running 24 usage tasks on the original and the enhanced architecture. The total experiment spanned over 1 hour and 30 minutes. The users were initially presented with a set of instructions where he/she was introduced to the system. The user was given a 10 minute practice session to get more familiar with the functionality of the system. The user tested the given tasks on both the architectures with a time restriction of 30 minutes. The user was asked to quit testing if there was a system failure or he/she exceeded the allotted time of 30 minutes.

Results and Analysis:

Table 1 tabulates the data obtained from conducting these experiments. 

Table 1: The list of tasks that passed the original and the enhanced architecture.
	Users
	Enhanced Architecture
	Original Architecture

	Daniel
	20
	23

	Sundar
	24
	24

	Saurabh
	24
	9

	Miao
	23
	3

	Madhulika
	24
	2

	Total number of tasks that were attempted and passed successfully 
	115
	61


The instances were the system failed has been highlighted in Table 1. The system failed once in the enhanced architecture and three times in the original architecture. These scenarios were reconstructed and analyzed.

Table 2: Analysis of failures.
	User
	Architecture
	Type of error

	Saurabh
	Original architecture
	Server error leading to a system failure

	Miao
	Enhanced architecture
	Server error leading to a system failure

	Miao
	Original architecture
	Server error leading to a system failure

	Madhulika
	Original architecture
	System failure due to a connection error. 


Table 2 analyzes the failures that occurred during the experiment. These failures were analyzed and categorized into two specific scenarios. They are:
Inter-process Communication error: Three of the four failures occurred due to this scenario which is specific to the dialog system. The user records audio data which is end pointed using the signal detector. The recorded audio data is decoded by the speech recognition server and decoded text is sent to the parser. The dialog manager tries to query the database for a response. When it cannot find a result in the database, it queries the map quest website. When the internet is queried, the response takes more time and is not as instant like querying the database. When the dialog manager was still trying to find a response for the previous query, the user tried recording another utterance. Only the dialog manager errors in this case as all the other servers have gone through a whole state cycle and have reset themselves to the initial state. In case of the enhanced architecture, the process manager module detects these errors and restarts the whole system
Hub Connection error: This scenario lead to one of the failures in the experiment. In this case the hub seems to have run into a connection error while connecting to all the servers. The DARPA communicator documentation says this error can happen when the hub cannot connect to a server or the number of connections has exceeded the maximum value. This is an internal error with the Communicator’s hub.
After analyzing the data, the need to further categorizing the data was felt. As all these tasks where common usage scenarios, the categorization was done depending on the purpose of these tasks.
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Figure 1: The categorization tree of the tasks

In this experiment, we have guided the user through some tasks that test the basic recording and dialog response capabilities. The dialog system has test scenarios for both the speech and text mode. But these tasks are general enough so that they do not prompt the user for a specific query. Taking this into consideration, the tasks have been categorized into the following three queries:

1. Basic recording capabilities
2. Dialog response capabilities - speech mode

3. Dialog response capabilities – text mode

Table 3 tabulates the data represented using these categories.

Table 3: The experimental data categorized into three different categories.

	Category
	Daniel
	Sundar
	Saurabh
	Miao
	Madhulika

	
	Enhanced
	Original
	Enhanced
	Original
	Enhanced
	Original
	Enhanced
	Original
	Enhanced
	Original

	Basic recording (6 tasks)
	6
	6
	6
	6
	6
	6
	6
	6
	6
	6

	Dialog system:

Speech mode (9 tasks)
	9
	9
	9
	9
	9
	3
	9
	1
	9
	0

	Dialog system:

Text mode (9 tasks)
	5
	8
	9
	9
	9
	0
	8
	0
	9
	0


These categorizes needed to be subdivided into further subcategories depending on the interaction involved in these tasks.
For a basic recording task, there are two main interactions. They are:

1) The user records and the data transfer takes place.

2) The end points are detected and the recording is ended.

For a Dialog system task using the speech mode, there are 5 main interactions. They are:

1) The user records and the data transfer takes place.

2) The end points are detected and the recording is ended.

3) The utterance is decoded.

4) The decoder output is parsed.

5) The query response is retrieved and sent to the user interface.

For a dialog system task using text mode, there are 3 main interactions. They are:

1) The user queries the system in text mode.

2) The query is parsed.

3) The query response is retrieved and sent to the user interface.

Table 4 shows the subcategorization of the data for the “Basic recording” category depending on the number of interactions needed. Table 4 tabulates the number of interactions that passed the test before a failure occurred for both the architectures.

Table 4: The subcategorization of “Basic Recording” Category 
	Category

“Basic

Recording”
	Daniel
	Sundar
	Saurabh
	Miao
	Madhulika

	
	Enhanced
	Original
	Enhanced
	Original
	Enhanced
	Original
	Enhanced
	Original
	Enhanced
	Original

	The user records and the data transfer takes place.


	6
	6
	6
	6
	6
	6
	6
	6
	6
	6

	The end points are detected and the recording is ended.


	6
	6
	6
	6
	6
	6
	   6
	6
	6
	6

	Total number of tasks tested and passed
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12


Table 5 shows the subcategorization of the data for the “Dialog System: Speech mode” category depending on the number of interactions needed. Table 4 tabulates the number of interactions that passed the test before a failure occurred for both the architectures.

Table 5: The sub categorization of “Dialog system: Speech mode” Category 

	Category

“Dialog System: Speech
mode”
	Daniel
	Sundar
	Saurabh
	Miao
	Madhulika

	
	Enhanced
	Original
	Enhanced
	Original
	Enhanced
	Original
	Enhanced
	Original
	Enhanced
	Original

	The user queries the system in text mode.


	9
	9
	9
	9
	9
	4
	9
	2
	9
	1

	The end points are detected and the recording is ended.


	9
	9
	9
	9
	9
	4
	9
	2
	9
	1

	The utterance is decoded.


	9
	9
	9
	9
	9
	4
	    9
	2
	9
	1

	The decoder output is parsed.


	9
	9
	9
	9
	9
	4
	9
	2
	9
	1

	The query response is retrieved and sent to the user interface.


	9
	9
	9
	9
	9
	3
	9
	1
	9
	0

	Total number of tasks tested and passed
	45
	45
	45
	45
	45
	19
	45
	9
	45
	4


Table 5 shows the subcategorization of the data for the “Dialog System: Text mode” category depending on the number of interactions needed. Table 4 tabulates the number of interactions that passed the test before a failure occurred for both the architectures.

Table 6: The sub categorization of “Dialog system: Text mode” Category 

	Category

“Dialog System: Text mode”
	Daniel
	Sundar
	Saurabh
	Miao
	Madhulika

	
	Enhanced
	Original
	Enhanced
	Original
	Enhanced
	Original
	Enhanced
	Original
	Enhanced
	Original

	The user records and the data transfer takes place.


	5
	9


	9
	9
	9
	0
	9
	0
	9
	0

	The decoder output is parsed.


	5

	9
	9
	9
	9
	0
	9
	0
	9
	0

	The query response is retrieved and sent to the user interface.


	5
	9
	9
	9
	9
	0
	8
	0
	9
	0

	Total number of tasks tested and passed
	15
	27
	27
	27
	27
	0
	26
	0
	27
	0


The data that have been highlighted suggests that the sub category was not attempted due to a previous failure in the system.
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