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First - a little bit about me:

●Working in the data space since 1999 (1999-

2009 N. America, 2009 onwards Hamilton)

●Domains: Healthcare, Academia, Construction, 

Military, Dairy, Telco 

●Degrees in Computer Science and Information 

Systems

●https://www.linkedin.com/in/rjmcgregor/

https://www.linkedin.com/in/rjmcgregor/


Why am I here?

●Share our story 

●Our approach has been different 

●Hopefully impart some wisdom 

●Meet the wider community

●Darwin is warmer than Hamilton



How I got here:

●I’m here on behalf of the teams: 

- Data Services Group

- Programme and Commercial

- Business Intelligence and Analytics 

●I wouldn’t be here without them



University of Waikato

University of 
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Hobbits
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Tauranga Campus



University of Waikato

●By the numbers:

○ 10425 EFTS

○ 1612 Staff

○ Degrees completed (2018): 3,812



Data Services Group

●What does our team do?

Data modelling

(Combining multiple source systems into single, consumable business objects)

Data transportation 

(Integration and synchronization between systems)

Feed into Data Governance and Architecture

(Alignment with sanctioned UoW Data Framework)

Apply Data security policies

*We do not create data*
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Let’s do the time warp….

… all the way back to Dec 2017



The UOW Problem - Dec 2017

● Student management System to be replaced July 2018

● Data requirements were vague, changing or unknown

● *Some* reporting was required on go-live, Ministry of 

Education plus operational reporting

● Data Warehouse, including time-bound data required

● Reporting Portal to be created – One high level: 

● Self Service Reporting needed



The UOW Solution

● Beginning Dec 2017

● Assembled the brain trust: four Groups - Data Services, 

Architecture, Business Analysis, SMS Project Team reps

● A “war room” was established

● Went to work



Process Flows… Old School



The UOW Solution
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A Data Platform is Born

● This all led to...



The UOW Solution



Getting down to brass tacks:



Let’s break it down.. Landing

● Standalone database

● Decoupled entry point

● Exact replica of source

● Schema defines source system - example:

moodle.mdl_grade_items

oraclefin.AP_SUPPLIERS

peoplesoft.PS_EMPLOYEES

sits.ins_stu

● Data can be injected via a number of means, BCP, Windows Load, OPENDATASOURCE, 

API GET

● Data is not altered - no transformations, one for one

● Some filtering may be applied

● Exception being foreign data types (Oracle, PostgreSQL, GreenTree, etc)



The UOW Solution - ODS

● Primary system

● Canonical Data Model

● Amalgamate all disparate sources into one model 

● Agnostic of source - underlying system(s) can be replaced

● Data is sanitized and constrained

● Anomalies or erroneous records that fail referential integrity checks are moved sideways 

during processing to a logging table for exception reporting - they are not exposed in the 

consumption layer

● Clean data is then added, or merged with existing if updating (no truncates)

● Orphans (source record deleted) are removed in reverse constraint order

● API layer across the top

● Tables are ranked by criticality - a rollback is created before each load and if a critical table 

fails the rollback state is applied otherwise the run continues



The UOW Solution - EDW

● …..Replica of the ODS

● Incrementally loaded using a delta queue from ODS changed/created data - we can do this 

because we have last updated dates in the ODS.  Logic as follows: 

Find the high-water mark (max start time from last ETL run, for that object)

Collect all data from the ODS for that object with an updated datetime > the high water

● Metadata is added: date created, date updated, start date, end date, active flag

● Each table is treated as “Type 2” slowly changing

● Number of columns listened to per object is variable - high churn, lower number of columns

● Pulls data once every 24 hours

● Foundational structure for all reporting 



The UOW Solution - Semantic

● Liked entities grouped into large, flat objects

● All transformational calculations completed  

● Aggregations (roll ups) pre-calculated

● Tabular Model Analysis Cubes are built 

● Any number of variations can be built - if more than one predicate is required a 

new view is built. Otherwise the single predicate is applied in the reporting layer



Demo



Optimisations during load

● Cascading Stored Procedures:

1) A single Governor calls one stored procedure for each Tranche (Landing, 

ODS, EDW, Semantic Layer):

2) The parent stored procedure in Tranche 1 iterates through all children before 

passing control flow back to the Gov’  

3) The Governor then passes control flow to the parent stored procedure in 

Tranche 2, etc

4) The loop continues until all tranches have finished running, or a critical error 

is encountered

● How this looks visually:



Landing Cascade



Landing SQL 1/2



Landing SQL 2/2



ODS Cascade



ODS SQL 1/2

1 2



ODS SQL 2/2



EDW, Semantic Layer, Cubes



EDW - Order of Stored Procs



SQL Demo cont..



EDW - Order of Stored Procs



Dynamic Processing ASTAB 1/2



EDW - Order of Stored Procs



Dynamic Processing ASTAB 1/2



Dynamic Processing ASTAB 2/2



Altogether Now… 



Grouped Entities
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Power Pivot Example 1/2



Power Pivot Example 2/2



Grouped Entities



EFTS by Day Example



On Closing … 

● Why no star schema and why it’s not needed:

○ Queries are required under reports regardless

○ Academic data model is simple enough

○ Low churn 

○ Canonical Relational Model != Source Relational Model

● The Wedge – what it is and why it’s needed

● Consumer confidence - transparent logs, low failure rate, 

alerts, monitoring  



Thank you

“May all of your problems be technical ones”


