UIC Schema Test - Corresponding to the

“Schema Conformance Review Recommendations”

I. Comment from NTG:
“Heavy use of KEY and KEYREF may create significant overhead in schema validation checking, especially for very large payloads since all key/keyref values must be checked. It is highly recommended that the flow development team test the performance of validating instance documents of various sizes ranging from small to very large before settling on this architecture. Consider shifting the RI-check burden to the data parsing routines and not schema validation as this will be much more efficient.”
II. Corresponding Tests:

A. Background
a. UIC Background: The UIC flow includes 4 processing components: XML schema, Schematron, Parse and Load Application and the UIC Operation Data Store (ODS) database. Since the Schematron is a new technology, no past statistical information is available to measure against. In order to get answers, prior to developing the UIC data flow, a rough UIC Schematron performance test was performed. During this test, a few of the most complex business validation rules were developed in the Schematron rule set. The test result was determined satisfactory and the EPA authorized full scale development of the UIC Schematron business rules.
b. Flow Requirement: Based on the rule that “no bad data would be submitted to the back-end”, all the business rule validation will take place at the CDX site; leveraging CDX existing schema and Schematron processing services. Due to a concern about the performance of the Schematron process and the process sequence, the initial UIC hierarchical architecture design was changed to the current referential structure. This design handles all Required 1 validations at the very first step of the flow. If any Required 1 validation fails, the submission should be rejected.
c. Schema vs. Schematron. Based on the flow requirement, we have only two choices for validating the UIC business rules: schema or schematron. It is unknown which has a better performance. LM consulted with Bill Rensmith, one of the NTG members, about the performance of schema vs. Schematron. Bill did not have an answer due to his lack of experience with Schematron. An experiment and comparison is needed in order to conclude where the referential integrity checks should take place. But since the Schematron currently does not have the integrity validation rules defined, the comparison test is an unequal condition test and the result will just be estimation.
d. The Feature of the UIC Validation Process: Both the schema and Schematron validation processes will be stopped, by design, when the ERROR counts reach 100, or the process stops at CDX if any ERROR is found in a submission. Without any ERRORs (may have WARNINGs) in a submission, the process will be completed. The submitter expects to see the process code and error report if any errors or warnings produced. This scenario will be tested for the processing time. Since the UIC data submission is a once per quarter bulk submission, which includes all historical data, the response time is expected to be different from an online data entry submission.
B. Test Plan
Test Environment

Based on the UIC validation features described above, LM has conducted the following test. Although it is best practice to perform this test in the Staging environment, due to unavailability of the entire UIC flow in that environment, the CDX development environment https://tools.epacdxnode.net/ is used for this purpose.

The CDX development environment: the website https://tools.epacdxnode.net/ is designed for validating schema and Schematron separately – this is different from the UIC flow in the Production environment. In the Production environment, the UIC schema and Schematron validation occur at the 1st Validation Pass which is a one step process. Even though the test result may not reflect that of the production, but it may give a better comparison of the schema and Schematron performance.

Test Type
Performance Test

Tester
Sherry Chen

Test Cases

	Item #
	Schema/Schematron
	File Name
	File Size
(KB)
	Zipped Size
(KB)
	Data Structure
	Pass
Or
Fail
	Start Time
	Response Time
(Sec)
	Time Received Email/End
	Process Time
(Min)
	Note

	1
	S
	UIC_20000
	(109,991)
	1,548
	W=20000
F=20000
P=20000
	Pass
	12:53:30
	5
	12:56:00
	2:30
	

	2
	T
	UIC_20000
	109,991
	1,548
	W=20000
F=20000
P=20000
	F
	12:58:05
	
	?(no email)
	?
	

	3
	S
	UIC_10000
	(28,249)
	343
	W=10000
F=1201
	F
	1:12:55
	5
	1:14:00
	1:05
	

	4
	T
	UIC_10000
	28, 249
	(343)
	W=10000
F=1201
	F
	1:28:30
	
	1:52:30
	24:00
	

	5
	S
	UIC_500000
	(279,801)
	3,723
	W=50000
F=50000
P=50000
	P
	5:57:50
	5
	6:05:00
	7:10
	

	6
	S
	UIC_99999_F
	(333,286)
	4,847
	W=99999
F=50000
P=50000
	F
	11:05:15
	35
	11:09:00
	3:45
	

	7
	S
	UIC_99999_P
	(333,286)
	4,818
	W=99999
P=50000
F=50000
	P
	11:41:45
	35
	11:53:00
	11:15
	

	8
	T
	UIC_99999
	360
	No zip
	F=102
W=103
	P
	12:2525
	35
	?
	?
	

	9
	S
	UIC_10000_2
	(90831)
	1284
	All is 10000
	P
	2:55:00
	5
	2:56:00
	1:00
	

	10
	T
	UIC_10000_2
	(90831)
	1284
	All is 10000
	?
	3:00:15
	5
	?
	
	Testing in my pc. It has been running for 2 hours  

	11
	S
	UIC_100
	360
	Not Zipped
	F=102
W=103
	P
	11:54:50
	3
	
	
	

	12
	T
	UIC_100
	360
	No Zipped
	F=102
W=103
	P
	11:5325
	
	11:51:25
	2:00
	


C. Test Result and Analysis
(See table above). 

Since the Schematron is currently not configured to stop at 100 ERRORs, for large files submissions the Schematron is taking a very long time to process and in certain test cases it has not returned a response. For a 28MB size file UIC_10000, the Schematron roughly took 24 minutes to complete the validation process whereas the schema took only 1 minute for the same file.  Another test case is UIC_10000_2 sizing 90MB. It passed schema check in 1 minute but never got any response email back from the Schematron
Additional check: Sherry performed a Schematron test for the same file on her local PC. This test has been running over night and it still has not completed at the time when this report was being generated. It is recommended to verify the completion of the Schematron configuration with the CDX team. However, the current result of the schematron test is not very satisfactory.
D. Other Issues Observed
An error report from schema and Schematron for instance document with 10 facility records is provided below. It is not clear or/and easy to find information on the records that have raised the errors. 

The document,d:\TEMP\18bc723a-3435-4ed1-a919-f632fd4156240, contains the following error(s):

 The element 'FacilityDetail' in namespace 'http://www.exchangenetwork.net/schema/uic/1' has invalid child element 'NAICSCode' in namespace 'http://www.exchangenetwork.net/schema/uic/1'. List of possible elements expected: 'LocationAddressText' in namespace 'http://www.exchangenetwork.net/schema/uic/1'.

 The element 'FacilityDetail' in namespace 'http://www.exchangenetwork.net/schema/uic/1' has incomplete content. List of possible elements expected: 'LocationAddressText' in namespace 'http://www.exchangenetwork.net/schema/uic/1'.

III. Conclusion:

From the test performed above, we conclude that the schema processing is faster than Schematron. Therefore, unless it is decided to move the complete business rule validation to Parse and Load, the current design will achieve a better result. Since the Schematron validation is based on the schema validation it’s not possible to only move the integrity check from schema into the Parse and Load.
