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First - a little bit about me: 1) WAIKATO

e\\Vorking in the data space since 1999 (1999-
2009 N. America, 2009 onwards Hamilton)

eDomains: Healthcare, Academia, Construction,

Military, Dairy, Telco
eDegrees in Computer Science and Information
Systems

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

Why am | here? S5, WATKATO

eShare our story

eOur approach has been different
eHopefully impart some wisdom
eMeet the wider community

eDarwin is warmer than Hamilton
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How | got here: 52, WAIKATO

e|'m here on behalf of the teams:
- Data Services Group
- Programme and Commercial
- Business Intelligence and Analytics

e| wouldn’t be here without them
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University of Waikato i®) WAIKATO

eBy the numbers:
0 10425 EFTS

o 1612 Staff

o Degrees completed (2018): 3,812
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THE UNIVERSITY OF

Data Services Group [®) WATKATO

Ie Whare Win » Waankase

e\\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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Why do we do it? &“’, WAIKATO

Ie Whare Wananga o Wankato
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Why do we do it? ®] WATKATO

»“"’ XL Te Whare Homanpa o Wakato

File Edit Modules Security Utilities Window Help
Select item(s) to View
Apply Filter Set: | [»] Ssave/Update Fitter Set I Remove Fiter I

Orders To Update ~  Refresh |
|Select| SO02 | Location | Order Date | Invoice # | Invoice Date | Customer Name |Sisp| sShipVia | Order Status | SubTotal |Currency[OK] »
hat I (8 30553 Ottawa 2009-08-04 50383  2009-08-04 Boston Gourmat Pizza DB BEST WAY NEW 90.00 US
- | 30551 Calgary 2009-06-18 0 Back Yard Burgers RB BEST WAY NEW 47.39 CA
Product Code | Product Description | UOM |Quantity | UBO| Price | Disc. [Extension| ShipDate |
0101-ARE ARENA PLATE S 3/8" EACH 1 0 19.99 0.00% 19.59 2009-06-18
0101-ARE ARENA PLATE 9 3/8" EACH 1 0 13.50. 0.00% 13.50 2009-06-18
0101-ARE ARENA PLATE 8 3/8" |EACH | i 0 13.90  0.00% 13.90 2003-06-18
[[] 30550 Calgary 2009-06-17 GEORGIA KITCHEN SUPPLIES BEST WAY 30.00| US
30549 In-Bond 2009-06-15 Back Yard Burgers BEST WAY 0.00/CA
30548 Ottawa 2009-06-12 2009-06-12 Black-Eyed Pea Restaurants BEST WAY 45.00 CA
30547 Ottawa 2009-06-10 Boston Gourmat Pizza BEST WAY 0.00/US
30544 Calgary 2009-05-26 Atlanta Bread Company DHL 0.00 US
30543 Calgary 2009-05-25 Black-Eyed Pea Restaurants BEST WAY 50.05 CA
30537 Calgary 2009-05-25 Atlanta Bread Company DHL 0.00/US
30536 Calgary 2009-05-25 Atlanta Bread Company DHL 0.00/US
30535 Ottawa 2009-05-25 PIZZA OVENSR US 45.00 US
30530 Ottawa 2009-05-22 Black-Eyed Pea Restaurants 0.00 CA
30529 Calgary 2009-05-22 DELTA CALGARY AIRPORT 0.00/CA
30527 In-Bond 200%-05-13 Atlanta Bread Company 45.00 US
30526 Ottawa 2009-05-06 Black-Eyed Pea Restaurants 913.00 CA
30524 Calgary 2009-05-05 Back Yard Burgers NEW 180.00/CA
30523 Calgary 2005-05-05 Black-Eyed Pea Restaurants 100.00/CA
30515 Calgary 2009-05-04 2010-05-05 Atlanta Bread Company 45,00 US
30514 Calgary | 2009-05-04 Atlanta Bread Company 0.00 US
30513 Calgary 2009-05-04 2010-04-19 Atlanta Bread Company 49.00/US
30512 In-Bond 2009-04—1) Back Yard Burgers 0.00 CA

nAres T Po—d [ SRV . A nAnlFa

ReoordD [_—D[j“ "of 3 ‘

i]:l Take Actions | Select All | Seiect "0K” Only | Seiadﬂonel Enter / View Notes &%me;:}ﬁanawde&

Find Quote = Find SO # Find Individual: Find RMA = Find Customer:

E

i
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Double-click to drill down to inventory screen
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Why do we do it? (o) g o
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Why do we do it?

Travel Analysis (o]

>
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Wariance to Budget

($1.39M)

Cost Per Trip
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Average
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Why do we do it? [®] WATKATO

Te Whare Wananga o Winkato

0800 WAIKATO | www.waikato.ac.nz



Why do we do it?

Academic Year

2018

10245

Total EFTS

1946

Ma3on MF EFTS

622

Pasifika MF EFTS

1 November 2018

Forecast Date

I5G-WODS5-PROD

1.18.062%

Version #

Total EFTS by Faculty

2001

FASS

1622

FEDU

704

FLAW

Click the relevant bar to view Faculty values.

21z
1226

31 502

FMGT FMIS FSEM VICH

1768

FCI EFTS

23%

M3ori 9% MF EFTS

7.3%

Pasifika % MF EFTS

528

Tauranga MF EFTS

8303

MFI Target EFTS

1600

FCl Target EFTS

21.0%

M3ori MF Target %

6.0% 930

Pasifika MF Target % TG Target EFTS

8397

MF Forecast

1773

FC| Forecast

10

Other EFTS

17.8%

Postgraduate % EFTS

13602

# Students

17.7%

Postgradute % Target

SALC § Target Value

$745M

Current SAC $ Value
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THE UNIVERSITY OF

Let’s do the time warp.... LB WATKATO

Te Whare Wiananga o Wankato
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The UOW Problem - Dec 2017 1B WATKATO

e Student management System to be replaced July 2018

e Data requirements were vague, changing or unknown

e *Some* reporting was required on go-live, Ministry of
Education plus operational reporting

e Data Warehouse, including time-bound data required

e Reporting Portal to be created — One high level:

e Self Service Reporting needed

0800 WAIKATO | www.waikato.ac.nz



The UOW Solution [®) WATKATO

e Beginning Dec 2017

e Assembled the brain trust: four Groups - Data Services,
Architecture, Business Analysis, SMS Project Team reps

e A “war room” was established

e \Went to work

0800 WAIKATO | www.waikato.ac.nz



Process Flows... Old School %) WAIKATO
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The UOW Solution L®) WATKATO

NEM  Te Whare Wi

P - e Data Analysis = ~
* Entity Discovery ® Testing

e Rule Definition e Integration e Feedback

* Transformations e Model Created e Sign-off

®* Promotion

Nl Business )
Stakeholder
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The UOW Solution (%) WAIKATO

M DT Te Whare Wi

Business Analysis

Data Analysis

Entity Discovery

Stakeholder Sign-off

Rule Definition Integration
Transformations Model Creation Testing
Promotion Feedback

Sign-off
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A Data Platform is Born L®) WAIKATO

e This all led to...

0800 WAIKATO | www.waikato.ac.nz



The UOW Solution L®) WAIKATO

Ie Whare Wananga o Wankato

RETRIEVE PREPARE CONSUME

\

(to be implemented)

« Integration Engine
runs twice a day

+ New data merged
with existing

« Canonical model

Integration
« Tabular models built in
g:::r to precalculate all > PowerBlI
+ Pre-canning takes place N
here
Analysis Services | PowerPivot
N— N
SSRS
+ Only DELTA data merged Reports
« Date bindings added
—/ « All History Tracked

0800 WAIKATO | www.waikato.ac.nz



Source —<

(

N

3 FTHE UNIVERSITY O

Getting down to brass tacks: 5% WATKATO

o Ie Whare i

1’ &
Ty e
Reporting
— Portal
Landing
J
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THE UNIVERSITY OF

Let’s break it down.. Landing ““' WATKATO

:i\ F . Te Whare Win > Wiarkase

e Standalone database

e Decoupled entry point

e Exact replica of source

e Schema defines source system - example:
moodle.mdl grade items
oraclefin.AP SUPPLIERS
peoplesoft.PS EMPLOYEES

sits.ins stu

e Data can be injected via a number of means, BCP, Windows Load, OPENDATASOURCE,
API GET

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

e Some filtering may be applied

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

0800 WAIKATO | www.waikato.ac.nz



The UOW Solution - ODS 52, WATKATO

NF A Te Whare Witn > Whlaskaze

e Primary system

e Canonical Data Model

e Amalgamate all disparate sources into one model

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

e Data is sanitized and constrained

e 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

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

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

e API layer across the top

e 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

0800 WAIKATO | www.waikato.ac.nz



The UOW Solution - EDW L®) WAIKATO

2 Te Whare Win > Bblankarsc

e .....Replica of the ODS
e 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

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

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

e Number of columns listened to per object is variable - high churn, lower number of columns
e Pulls data once every 24 hours

e Foundational structure for all reporting

0800 WAIKATO | www.waikato.ac.nz



THE UNIVERSITY OF

The UOW Solution - Semantic L®) WAIKATO

s Te Wh $in » Wanka

e Liked entities grouped into large, flat objects

e All transformational calculations completed

e Aggregations (roll ups) pre-calculated

e Tabular Model Analysis Cubes are built

e 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

0800 WAIKATO | www.waikato.ac.nz



Source Landing WODS EDW E UNIVERSITY OF
= Vhare Wananga o Warkato
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Load oK
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THE UNIVERSITY OF

Optimisations during load L®) WAIKATO

2 Te Whare Win > Bblankarsc

e (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

e How this looks visually:

0800 WAIKATO | www.waikato.ac.nz



Landing Cascade

/e

Repopulate Asset | 5

Governor

vz,

Repopulate SMS

Repopulate HR 3

NEh

Load
Asset

6

E2E - Landing E2E - ODS

1

Load
SMS

E2E - EDW
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anding SQL 1/2 [a] e

Ie Whare Win

|—-Genera‘te cursor of tables and their fields

Eif object_id('tempdb..#¥temp_TableCursor') is not null
| drop table #temp_Tablelursor

lcreate table #temp_Tablelursor

(
SchemaMame varchar(5@)
, TableName wvarchar(58)
» FieldList warchari(max)
Y

Fset @QL =

select distinct
sch.name as Schemahame
, obj.name as TableMName
» substring{ --strip first comma

(
select '', "' + col.name
from '+ @WODSServer + '.WaikatoOD5_Landing.sys.columns col
where  obj.object_id = col.object_id
order by col.column_id
for XML path ("""}
)
, 3, 99993) as Fieldlist
from '+ [EWODSServer + '.WaikatoODS_Landing.sys.objects obj
Jjoin '+ [EWODSServer + '.lWaikato0DS_Landing.sys.schemas sch on (obj.schema_id = sch.schema_id)
where sch.name = ""sits""
and obj.Type = '"'U'" --Table
and obj.name like '"' + @TablePattern + ''°

=insert #temp_TableCursor
exec (@5QL)

Z—I declare TableCursor cursor
=Ifor select =

from #temp_TableCursor

--Loop through tables and their fields

open TableCursor

fetch next from TableCursor into @Schemahllame, @TableMame, @FieldlList
I—I while @gfetch_status = @ and @error_status = @

E BEGIN

set @run_etl_start = sysdatetime()

set @run_etl_end = null

set @run_rows_inserted = null

set @run_error_log = 'Successful’

0800 WAIKATO | www.waikato.ac.nz



Landing SQL 2/2 [8) WATKATS

2 Te Whare W

--Loop through tables and their fields

open TableCurser

fetch next from TableCursor into @schemaName, @TableMame, @FieldList
:;'Luhi]e @gfetch_status = @ and @error_status = @

A BEGIN

set @run_etl start = sysdatetime()

set @run_etl end = null

set @run_rows_inserted = null

set @run_error_log = 'Successful’

--Generate and execute statements to truncate and insert

=] set @5QL =
truncate table " + @WODSDatabase + '." + @SchemaMName + °.' + @TableName + ";
insert " + @schemaMame + °.' + @TableName + °{' + @FieldList + ")
select " + @FieldList +
from "+ @sITSServer + ".' + @sITSDatabase + '.dbo." + @TableMame + ' with (nolock);
set @Message = '--' + @Tablename

raiserror (@dessage, 8, 1) with nowait
raiserror (@sQL, @, 1) with mowait

if @mode <> "debug’
begin
--5tart Run Log
= insert meta.landing_run_log{source_system, table_name, etl_start)
wvalues (@sITSServer, @schemaName + °.' + @TableMame, @rum_etl_start)
=] set @run_update_key =
(
select max(run_log_id)
from meta.landing_run_leg
where  etl_start = @run_etl_start
and etl end is null

= BEGIN TRY
--Try to execute the SQL
exec (@sQL)
set @run_rows_inserted = @Erowcount
END TRY

BEGIM CATCH
--Exit the loocp if an error cccurs executing the sSQL
set @error_status = 1
set @run_error_log = error_messa
set @error_log = 'Error occurred in
EMD CATCH

3

+ {@procedure_name + ': + error_message( )

--End Run Log

set @run_etl_end = sysdatetime(}

=] update meta.landing_run_log

set etl end = @run_etl_end
» rows_inserted = @run_rows_inserted
» error_leg = @run_error_log

where run_leog_id = @run_update key

end

fetch next from TableCursor into @schemaMame, @TableMame, @FieldList
END

'close  TableCursor

deallocate TableCursor

|

0800 WAIKATO | www.waikato.ac.nz



ODS Cascade

Repopulate HR

Repopulate Asset

N

Load
Asset

Governor
E2E - Landing E2E - ODS E2E - EDW
Repopulate SMS Repopulate WODS
\
Based
on
Template
Load
Load SMS
HR
Int SP
Depopulate WODS
J
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ODS SQL 1/2

j;with Fkeys as
{
select distinct
OnTable = OnTable.name
, OnsSchema = onSchema.name
. AgainstTable = AgainstTable.name
from sys.systoreignkeys fk
join sys.objects onTable on (fk.fkeyid = onTable.object_id)

where  AgainstTable.type = 'U°
and OnTable.type = "U’
and OnTable.name <> AgainstTable.name --ignore self jDin5|
)
--Tables which have a load
, MyData as
{
select OnTable = o.name

, Onschema = sch.name

. AgainstTable = FKeys.againstTable
from sys.objects o
join sys.schemas sch on (o.schema_id = sch.schema_id)
left join  FKeys on (o.name = FKeys.onTable)
where o.type = 'U°
and 'load_' + o.name in

(
select name
from sys.objects

where  type = 'P’
and name like 'load[_]%'

)

and o.name not in ('etl_monitor_log') --postload

)

join sys.objects againstTable on (fk.rkeyid = againstTable.object_id)
join sys.schemas onSchema on (onTable.schema_id = onSchema.schema_id)

FTHE UNIVERSITY OF

‘B WAIKATO

LY.

--Table hierarchy
, MyRecursion as
(
--Base CTE
select TableMame = OnTable
, SchemaMame = OnSchema
, Lvl =1
from MyData
where  AgainstTable is null
union all
--Recursive CTE
select TableMame = OnTable
, SchemaMame = OnSchema
, vl = rilvl + 1
from MyData d
join MyRecursion r on (d.AgainstTable = r.TableName)
)
--Main
select cast(SchemaMame as varchar(255)) as SchemaMame
, cast(TableName as varchar(255)) as TableMame
, max(Lvl) as ModelLevel
into #temp_hierarchy
from MyRecursion
group by TableName
, SchemaMame
order by max(Lvl) desc
, TableMames desc

*a

‘J Ie Whare Wananga o Wankato
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ODS SQL 2/2 (8] WATKATO

ey

Te Whare Wananga o Wankato

B == mmmmmmmm e mmmmmmm e mmmmm e m
--Repopulate in Hierarchy Sequence

?declare HierarchyCursor cursor forward_only read_only
= for select MNodelevel, SchemaMame, TableName
from #temp_hierarchy

order by ModeLevel, TableMame

open HierarchyCursor

fetch  next from HierarchyCursor into [@NodelLewvel, @SchemaMame, @TableName
=while @@fetch_status = @ and @error_status = @

1

= begin
= BEGIN TRY
| set @subprocedure_name = 'integration.load_' + @TableName
= if object_id(@subprocedure_name) is not null
? begin
= if ([@NocdeLevel < @PreviousModelLevel
c) begin
set @message = '--Level ' + cast(@NodeLevel as varchar)
raiserror  (f@message, @, 1) with nowait
set @PreviousNodelLevel = @Nodelevel
end
set [@SQL = 'exec ' + @subprocedure_name
raiserror  (@SQL, ®, 1) with nowait
= if @mode <> 'debug’|
=] begin
--Try to execute the subprocedure
exec (@=QL)
= set @error_log = isnull(
(
select top 1 error_log
from meta.etl_run_log
where  etl_start >= @etl_start
and table_name = @SchemaName + '."' + @TableName
order by etl start desc, run_log id desc
)

, 'Unsuccessful')
--Exit the loop if an error occurs inside the subprocedure
end

end
END TRY
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integration.load_StudentDerncgraphic
integration.load_StudentDisability
integration.load_StudentEducation
integraticon.load_StudentEthnicity
integration.load_StudentFeesFree
integration.load_StudentFeeTransaction
integration.load_StudentHall
integration.load_Studentlwi
integration.load_StudentPaperCreditTransfer
integration.load_StudentPaperCccurrence
integration.load_StudentPersonalDetail
integraticon.lcad_StudentCualification
integration.load_StudentCualificationYear
integration.load_StudentScholarship
integration.load_StudentSecondaryEducation

integration.repopulate_analysis_cube
integration.repopulate_edw
integration.repopulate_load_tables
integration.repopulate_semantic_layer
integration.run_e2e_sdw
reporting._DynamicCreatebVSeript
reporting._EFTS5ummaryForEFTSActualYear
reporting. ETL_1000CreateLoadTableTVFs
reporting. ETL_2000dimReportingData
reporting. ETL_2010dimReportingDataEFT5
reporting.ETL_4010mvPaperEnrolmentSearch
reporting. ETL_4020mvAward Completions
reporting. ETL_4030mtwfEFTS_Core
reporting. ETL_4040mviGradesAnalysis

R EEBEEEE

integration.load_StudentSubcat
!n =3t fon earTHeEnt Fa =9 ) reporting.ETL_4050mtvfApplicationsFerAdmission
integration.load_StudentTertiaryEducation . o )

tearation.load Subcatedo reporting. ETL_4060mwvStudentDisbilityEnralmentsList
integrationIlﬂad_SubcategGWT e reporting ETL_4070mvEFTS_Summary_V2
+ .
integration Ioad_Sub'ect genyp reporting. ETL_4080mvTRM_Allocation
+ .
integration Iﬂad_SubJ'ectPa erJccurrence reporting ETL_ mwTRM_3_EFTS_Current 2019

. J o -4 ) P reporting. ETL_4085mvTRM_4_Ceomposite_Key
integration.load_Supervisor ) )
tearation.load SupervisorTune reporting. ETL_S000mvFinanceMonthEnd CY
integrationllﬂad_SuE ensionyp reporting. ETL_3001mvFinanceMonthEndMY
+ .

g —nEpEnEen reporting.ETL_6000EFTSHistory_2019
integration.load_Teachingictivity ) )
integration.load_TeachingictivityRoom reporting.ETL_6010mvUsagel ogging
integratiunIlﬂad_TeachinghctivityType reporting. ETL_9000ReprocessAll55A5TabularModels
+ .

- rting.ETL_5%%%5endEmail_LastRunETLReport
integration.load_ThesisSubmission reporting= k- EndEmaltastiun =po
integration.load_Visalog
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Fselect s.name + + o.name as SchemaProcedurefName

into #temp_hierarchy

from sys.objects o

join sys.schemas = on (o.scheme_1id = s.schems_1id)
where o.type = "P'

and s.mame = 'integration’

and o.name like 'loadk”

mideclare HierarchyCursor cursor forward_only read_only
:lFDP select 5SchemaProcedurellame

from #temp_hierarchy

order by SchemaProcedur=Name

open HierarchyCursor

fetch next from HierarchyCursor into @schemaProcedurelame
Fwhile ggfetch_status = @ and @error_status= @

B begin

= BEGIN TRY

zet @sgl = "exec ' + @hchemaProcedur=Name

raizerror (@=gl, @, 1) with nowait

if @mode <> 'debug' exec (@sgl)

EMD TRY

BEGIMN CATCH
set @error_log = 'Error cccurred in ' + @SchemaProcedureMame + ": ' + error_messagel)
set @error_status = 1

EMD CATCH

fetch next from HierarchyCursor into @5chemaProcedureName

end

close HierarchyCursor
deallocate HierarchyCursor
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integration.load_StudentDerncgraphic
integration.load_StudentDisability
integration.load_StudentEducation
integraticon.load_StudentEthnicity
integration.load_StudentFeesFree
integration.load_StudentFeeTransaction
integration.load_StudentHall
integration.load_Studentlwi

integration.repopulate_analysis_cube
integration.repopulate_edw
integration.repopulate_load_tables
integration.repopulate_semantic_layer
integration.run_e2e_sdw
reporting._DynamicCreatebVSeript
reporting._EFTS5ummaryForEFTSActualYear

R EEBEEEE

integration.Iﬂad_StudentPaperCreditTransfer *
rting. ETL_1000Createl oadTableTVF
integration.load_StudentPaperCccurrence reportfng m_zwd.reaﬂe ﬂ?t. EDEt :
reporting. imReportingData
integration.load_StudentPersonalDetail P i gl:—I'L_f-‘_'I]I'I'Dd' R : i QD taEFTS
reporting. imReportingData
integration.load_StudentCualification P i gEI'L_dm'D P ’ £ gl tCearch
reporting. mvPaperEnrclmentSearc
integration.load_StudentCualificationYear i " gEI'L_-‘fIJI]IE'D A P 4c et
reporting. mvAward Completions
integration.load_StudentScholarship i i gEI'L_-‘JJEIS'D FEETS € g
reporting. m ore
integration.load_StudentSecondaryEducation i i gl:—I'L_ Grad ;ﬁ. s
) ) reporting. ETL_4040mviGradesAnalysis
integration.lcad_StudentSubcategory . . -
integration.load_StudentTertiaryEducation reporting.ETL_4050mtvfApplicationsFerAdmission
- tearati II d_S beat reporting. ETL_4060mwvStudentDisbilityEnralmentsList
integration.load_Subcategory )
) ) reporting. ETL_4070mvEFTS_Summary_V2
E| integration.load_SubcateqgoryType ) )
inte:ration.load Subjectg yyp reporting. ETL_4080mvTRM_Allocation
. ) - reporting. ETL_4084mvTRM_3_EFTS_Current_2019
integration.load_SubjectPaperOccurrence ) )
integration.load_Supervisor reporting. ETL_4085mvTRM_4_Ceomposite_Key
integration Iﬂad_SupewisorType reporting.ETL_3000mvFinanceMonthEnd CY
integration Ioad_Suspension reporting. ETL_3001mvFinanceMonthEndMY
e rting. ETL_&6000EFTSHistory_2019
integration.load_Teachingictivity reportfng I:—I'L_E'I]H'D U I DLW_ .
reporting. mvllsageloggin
integration.load_TeachingictivityRoom == TP S o J° oddng
. . . . FEQOrTINg. 5 REQrOCEssH
integration.lcad_TeachingActivity Type ) .
integration.load_ThesisSubrission reporting.ETL_99995endEmail_LastRunETLReport
integration.load_Visalog
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Fselect s.name + ".' + o.name as SchemaProcedurelame
into #temp_hierarchy
from sys.objects o

join sys.schemas s on (o.schems_id = s.scheme_id)
where  o.type = "P'

and s.mame = 'reporting’

and o.name like 'ETL_%"

=&nd o.name not like 'ETL_9%" --exclude 9808+

—declare HierarchyCursor cursor forward_only read_only
jl faor select SchemaProcedureName

from #temp_hierarchy

order by SchemaProcedurelame

open HierarchyCursaor
fetch  next from HierarchyCursor into @SchemaProcedurelame
cwhile @@fetch_status = @ and @error_status= 8
begin
E BEGIN TRY
set @sgl = "exec ' + @5chemaProcedureMame
raizerror  (@sgl, @, 1) with nowait
if @mode <> 'debug' exec (@sgl)
EMD TRY
BEGIN CATCH
set @error_log = 'Error occurred in ' + @5chemaProcedurelame +
set @error_status = 1

+ error_message()

EMD CATCH
fetch  next from HierarchyCursor into @schemaProcedurehame
end

‘close  Hiera rchyCursor
deallocate HierarchyCursor
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integration.load_StudentDerncgraphic
integration.load_StudentDisability
integration.load_StudentEducation
integraticon.load_StudentEthnicity
integration.load_StudentFeesFree
integration.load_StudentFeeTransaction
integration.load_StudentHall
integration.load_Studentlwi
integration.load_StudentPaperCreditTransfer
integration.load_StudentPaperCccurrence
integration.load_StudentPersonalDetail
integraticon.lcad_StudentCualification
integration.load_StudentCualificationYear
integration.load_StudentScholarship
integration.load_StudentSecondaryEducation

integration.repopulate_analysis_cube
integration.repopulate_edw
integration.repopulate_load_tables
integration.repopulate_semantic_layer
integration.run_e2e_sdw
reporting._DynamicCreatebVSeript
reporting._EFTS5ummaryForEFTSActualYear
reporting. ETL_1000CreateLoadTableTVFs
reporting. ETL_2000dimReportingData
reporting. ETL_2010dimReportingDataEFT5
reporting.ETL_4010mvPaperEnrolmentSearch
reporting. ETL_4020mvAward Completions
reporting. ETL_4030mtwfEFTS_Core
reporting. ETL_4040mviGradesAnalysis

R EEBEEEE

integration.load_StudentSubcat
!n =3t fon earTHeEnt Fa =9 ) reporting.ETL_4050mtvfApplicationsFerAdmission
integration.load_StudentTertiaryEducation . o )

tearation.load Subcatedo reporting. ETL_4060mwvStudentDisbilityEnralmentsList
integrationIlﬂad_SubcategGWT e reporting ETL_4070mvEFTS_Summary_V2
+ .
integration Ioad_Sub'ect genyp reporting. ETL_4080mvTRM_Allocation
+ .
integration Iﬂad_SubJ'ectPa erJccurrence reporting ETL_ mwTRM_3_EFTS_Current 2019

. J o -4 ) P reporting. ETL_4085mvTRM_4_Ceomposite_Key
integration.load_Supervisor ) )
tearation.load SupervisorTune reporting. ETL_S000mvFinanceMonthEnd CY
integrationllﬂad_SuE ensionyp reporting. ETL_3001mvFinanceMonthEndMY
+ .

g —nEpEnEen reporting.ETL_6000EFTSHistory_2019
integration.load_Teachingictivity ) )
integration.load_TeachingictivityRoom reporting.ETL_6010mvUsagel ogging
integratiunIlﬂad_TeachinghctivityType reporting. ETL_9000ReprocessAll55A5TabularModels —
+ .

- rting.ETL_5%%%5endEmail_LastRunETLReport
integration.load_ThesisSubmission reporting= k- EndEmaltastiun =po
integration.load_Visalog
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declare @RowCounter INT
declare @RowCounmt INT

declare @cube_name VARCHAR(SA)
declare @run_id INT;

-- Temp table to hold the names of the Tabular Models
declare @db_table TABLE |
i int not null identity(1,1) PRIMARY KEY CLUSTERED,
DATABASE_ID SYSMAME MNOT MULL);
insert into @db_table (DATABASE_ID)

select CATALOG_NAME

from openguery([BI-ASTAB-ALL], 'SELECT # FROM £5YSTEM.DESCHEMA_CATALDGS®)
set gRowCount = @Erowcount
set @gRowCounter = 1

-- Template of XMLA 5545 Command to do full rebuild of a Model
DECLARE @55A5_ Command_Template A5 MVARCHAR(MAX) = °
1
"refresh": {
"type™: "full",
"objects": [
i

"database™: "MODEL_MAME"™
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-- Loop owver all Tabular Models
while @RowCounter <= @Rowlount
begin

-- Get name of Model as Text
select @cube_name = CAST(DATABASE_ID AS NVARCHAR(S@)) from @db_table where 1 = @RowCounter

-- Logging (start)
insert into [dbo].[edw_run_log_reportingETLTabular] {cube_name, build_start) velues (@cube_name, GETDATE(})
SELECT @run_id = SCOPE_IDENTITY();

DECLARE @LoggingMessage MVARCHAR(MAX)

IF LEFT(@cube_name,1)="_"
SET @lLoggingMessage = 'Skip - Manual Processz Only'
ELSE
BEGIN
-- Build command for current model from Template
DECLARE @5545 Command MWARCHAR(MAX) = REPLACE(@SSAS_Command_Template, 'MODEL_MAME', @cube_name);
print @s5A45_ Command;

BEGIM TRY
EXEC (@55A5 Command) AT [BI-ASTAB-ALL];
SET @lLoggingMessage = 'Success’

EMND TRY
BEGIM CATCH
SET @lLopgingMessage = ERROR_MESSAGE();
SET gloggingMessage? = 'Model Processing Failure{z)";
EMND CATCH
EMND

--Logging {end)
updete [dbo].[edw_run_log reportingETLTabular]

zet build_end = GETDATE(), meszage=@ElLoggingMessage
where run_log id = @run_id

zet @RowCounter = @RowCounter+ 1

end;
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MyReports - Home

H MyRepo rts Unlock the value of information
ome

MyReports is the University of Waikato hub of all things data, reporting and dashboards.
Reporting Data (By Category)
Reporting Data

Reporting Data (All The Reporting Data page has a wide selection of datasets which you can filter and sort to suit your

needs.
At a Glance

Data Dictionary
Data Dictionary The Data Dictionary provides definitions for the terms and field names used in the reports.
Guides & Training Guides and Training

- Guides and Training on using Excel and Power Bl will help you make the data do what you need it to.
Reference
telp Popular reports
« EFTS

Tools « Paper Enrolments

« Photo Class List and instructions
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Reporting Data

This page has a wide selection of dashboards, reports and Excel datasets, which you can filter and sort to suit your

needs.

To get up and running working with Excel quickly and independently, make sure you check out the Guides and

Training.

01 Self Service Excel Data

4k Admissions
Summarises by counting an applicant in their most active application - Student Admissions (Applicants, Offers,
Acceptance, Conversion rates, ...) with custom grouping and filtering by many common attributes (Faculty,
Campus, Qualification, Semester, New or Returning, ...)

4h Award Completions
Qualification completions (Awards) with custom grouping and filtering by many common attributes (Faculty of
Study, Qualification Type, Student Age, ...)

ah EFTS
EFTS (Total, % of Target) with custom grouping and filtering by many common attributes (Faculty, Funding
Category, Source of Funding, ...)

4k Paper Enrolments
Students in each paper occurrence with custom grouping and filtering by many common attributes (Faculty,
Location, Academic Year, Paper Enrolment Status, ...)

4h Retention
Students retained (and/or completed) from one year to the next (Enrolled, Retained, Retention %) with custom
grouping and filtering by many common attributes (Faculty of Study, Qualification Type, Residency, ...)
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02 Popular

ah Paper Search

List of papers with related attributes, such as department and location.
4l Photo Class List

Class lists including student details and photos.
J+h Student Search

All students who applied or enrolled with either Jade or MyWaikato. Includes contact details.

03 Management

ah EFTS

EFTS (Total, % of Target) with custom grouping and filtering by many common attributes (Faculty, Funding
Category, Source of Funding, ...)

04 Educational Performance

4h Award Completions
Qualification completions (Awards) with custom grouping and filtering by many common attributes (Faculty of
Study, Qualification Type, Student Age, ... )
4k Board of Examiners
Provisional paper results and completions for approval by the Board of Examiners.
ah Failed Students
Students who have failed assessments, including assessment details.
A Grade Analysis
Students marks and grades by paper occurrence.
4l Retention
Students retained (and/or completed) from one year to the next (Enrolled, Retained, Retention %) with custom
grouping and filtering by many common attributes (Faculty of Study, Qualification Type, Residency, ... )
4h Tertiary Data Warehouse (TDW)
TEC SDR comparative data from all NZ Universities from past 5 years.
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05 Applications, Admissions and Enrolments

a4 Admission Turnaround
Admissions turnaround times for both Current and Completed Admissions grouped by their current location
and duration in the admissions process

i Admissions
Summarises by counting an applicant in their most active application - Student Admissions (Applicants, Offers,
Acceptance, Conversion rates, ...) with custom grouping and filtering by many common attributes (Faculty,
Campus, Qualification, Semester, New or Returning, ...)

4 Applications for Admission
List of everyone who has applied for admission to the University in the current or following year, including
application status.

ah Change of Enrolment
Students with a relevant Change of Enrolment status (Change pending submission, Change pending approval,
Change approved, Change approved - conditional).

4 Conversion Made Offer
List of international students with admission offers and their response statuses, so the University can send this
to Hobsons agency for follow up.

ah Current Enrolments
List of students who are enrolled as of today, with contact details.

4h Incomplete Applications
Student applications that were last updated more than 6 days ago and are still incomplete.

4h Paper Enrolments
Students in each paper occurrence with custom grouping and filtering by many common attributes (Faculty,
Location, Academic Year, Paper Enrolment Status, ... )

4k SGR Batch Admissions
All School of Graduate Research Batch Admissions, grouped by batch and status.

4 U18 International
Under 18 International Students

+h UNIStart
UNIStart Applications and Students
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06 Students

ah Exam Attendance
Provides printable lists of students scheduled into specific examinations in order to record their attendance.
Jh Failed Students
Students who have failed assessments, including assessment details.
ah Paper Enrolments
Students in each paper occurrence with custom grouping and filtering by many common attributes (Faculty,
Location, Academic Year, Paper Enrolment Status, ... )
ah Photo Class List
Class lists including student details and photos.
4h Student Search
All students who applied or enrolled with either Jade or MyWaikato. Includes contact details.
+h StudentSafe Insurance
Insurance-related transactions for monthly reporting to StudentSafe provider, Marsh.
Jh UNIStart
UNIStart Applications and Students

07 Papers

4h Bennets Students by Paper
Student numbers by occurrence to help Bennetts Bookstore plan their stock.
ah Exam Attendance
Provides printable lists of students scheduled into specific examinations in order to record their attendance.
ah Library Copyright
A count of all enrolled students per paper in a teaching period, to calculate associated royalties (Copyright
Licensing NZ).
+h Paper Enrolments
Students in each paper occurrence with custom grouping and filtering by many common attributes (Faculty,
Location, Academic Year, Paper Enrolment Status, ... )
ah Paper Search
List of papers with related attributes, such as department and location.
ah Staff Paper Occurrence Association
List of staff associated with each paper occurrence.
4h Timetable Enrolment Monitoring
Comparison of room capacity and enrolment numbers.
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e Reporting Data

This page has a wide selection of dashboards, reports and Excel datasets, which you can filter and sort to suit your

Reporting Data (By Category) needs.

Reporting Data (All) To get up and running working with Excel quickly and independently, make sure you check out the Guides and
Training.

At a Glance A

4 Admission Turnaround

Data Dictionary Admissions turnaround times for both Current and Completed Admissions grouped by their current location and

duration in the admissions process
Guides & Training A Admissions

Summarises by counting an applicant in their most active application - Student Admissions (Applicants, Offers,

Reference Acceptance, Conversion rates, ...) with custom grouping and filtering by many common attributes (Faculty, Campus,
Qualification, Semester, New or Returning, ...)

Help 4 Applications for Admission
List of everyone who has applied for admission to the University in the current or following year, including

Tools application status.

4h Award Completions
Qualification completions (Awards) with custom grouping and filtering by many common attributes (Faculty of
Study, Qualification Type, Student Age, ... )

B

4k Bennets Students by Paper
Student numbers by occurrence to help Bennetts Bookstore plan their stock.

+h Board of Examiners
Provisional paper results and completions for approval by the Board of Examiners.

C

4k Change of Enrolment
Students with a relevant Change of Enrolment status (Change pending submission, Change pending approval,
Change approved, Change approved - conditional).

4 Conversion Made Offer
List of international students with admission offers and their response statuses, so the University can send this to
Hobsons agency for follow up.

ah Current Enrolments

List of students who are enrolled as of today, with contact details.
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Home Ad miSSionS Access Granted

Reporting Data (By Category) Summarises by counting an applicant in their most active application - Student Admissions (Applicants, Offers,

Acceptance, Conversion rates, ...) with custom grouping and filtering by many common attributes (Faculty,
Reporting Data (All) Campus, Qualification, Semester, New or Returning, ...)

At a Glance Report Links

Data Dictionary 1. @ Applicant Admission Summary - Current Academic Year (Excel Pivot Table)

Guides & Training Related Report Links
Reference Additional Notes
This self-service dataset summarises the number of applicants who have submitted an admission for a qualification
Help within a particular academic year.
Tools Default View

When opening this dataset the information is filtered to include 'New to University of Waikato' applicants only. This
can be changed by altering the slicers in the left hand column.

An applicant is counted once per year regardless of the number of admission applications they have submitted. The
most active application is determined by checking if the student has enrolled in the qualification related to that
application. If not, a check is made to see if the applicant has accepted an offer, followed by an (unconditional or
conditional) offer being given, followed by application being submitted (and it has not been declined, withdrawn or
lapsed). The most active record is then used to determine next level information, such as Qualification or Faculty.

Values
« Active Indicators to show if conversion to enrolment is possible (Active, Inactive)
« Progress Indicators to show how far an applicant has got through the application process (Applicant,
Conditional, Unconditional, Offer, Acceptance, Enrolled in Papers, Enrolled in Qual) and
« Conversion Ratios (Applicant to Acceptance, Applicant to an Offer, Applicant to Unconditional Offer, Applicant
to Conditional Offer, Offer to Acceptance, Offer to Enrolment)

Terms used in this reporting data

[£] Academic Year
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PivotTable Fields

Choose fields to add to report:

=
:LSearch

4 % reporting tvf_Admissions_Dashboard
4 Qqnversion
|| Applicant to Acceptance

[ | Applicant to an Offer
|| Applicant to Conditional Offer
| Applicant to Enrolled
|| Applicant to Unconditional Offer
[ | Offerto Acceptance

|| Offer to Enrolled
4 (g Value

|| Acceptance

|| Active
[ | Applicant
|| Conditional
| Enrolled in Papers
|| Enrolled in Qual
[ Inactive
|| Offer

| Unconditional

4 [5] reporting tvf_Admissions_Dashboard
4 [ Fields
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With E as

(Select distinct spo.5tudentld, spo.StudentQualificationCode, spo.QualificationCode, po.AcademicyYear, CAST(Min (SPO.S5tartDate) AS DATE) [Min Start Date]
from [dbo].[tvf_StudentPaperOccurrence] (MULL) spo IMNER JOIM [dbo].[twf_PaperOccurrence] (NULL) po ON  po.PaperOccurrenceCode = spo.PaperOccurrenceCode
where po.AcademicYear = @Year and spo.EnrolmentStatusCode in ("ENR","WDN', "WDIP")

group by spo.StudentId, spo.StudentQualificationCode, spo.QualificationCode, po.AcademicYear),

S Aas

Select A.L*,

Case when A.[UoW Decision 1] = "Conditional Offer' OR A.[Uol Decision 2] = "Conditional OFffer’ then 1 else @ End AS [Has Conditiomnall],

Case when A.[UoW Decision 1] = "Unconditional Offer” OR A.[UoW Decision 2] = "Unconditional Offer' then 1 else @ End A5 [Has Unconditional],

Case when A.[UoMW Decision 1] like "#0ffer%' OR A.[Uck Decision 2] like '"¥OFffer%' then 1 else @ End AS [Has an offer],

Case when A.[Student Reponse 1] = 'Accept Offer' OR A.[Student Reponse 2] = "Accept Offer'” then 1 else @ End AS [Has Accepted Offer],

Case when A.Enrolled = "Enrolled' then 1 else @ End A5 [Has Enrolled], COALESCE(E .[Min Start Date], E1 .[Min Start Date], '12e88181') [Min Start Date],
[reporting].[fn_GetIsDomestic] (A.ResidencyStatusCode) [Is Domestic],

SUM{A. [Negative Status]) OVER (PARTITION By A.[Student ID])} [Student Has Megative Status],

Count(A.[Student ID]) OVER (PARTITIOM By A.[Student ID]) [Student Has Applications]

from [reporting].[tvf_ApplicationsForAdmissions]{(@date, @Year) A

left join E on E.AcademicYear = A.[Academic Year] and E.StudentId = A.[5tudent ID] and E.StudentQualificationCode = A.5tudentQualificationCode
left join E E1 on El.AcademicYear = A.[Academic Year] and El.5tudentId = A.[5tudent ID] and El.QualificationCode = A.QualificationCode

where A.[Academic Year] = @Year),

51 as

(Select 5.%,

Max(5.[Has Conditiomal]) OVER (PARTITIOM By S.[Student ID])} [Student Has Conditional Offer],

Max(5.[Has Unconditional]) OVER (PARTITIOM By 5.[5tudent ID]) [Student Has Unconditional Offer],

Max(5.[Has an offer]) OVER (PARTITIOM By 5.[Student ID]) [Student Has An Offer],

Max(5.[Has Accepted Offer]) OVER (PARTITION By 5.[Student ID])} [Student Has Accepted Offer],

Max(5.[Has Enrolled]) OVER (PARTITIOM By 5.[Student ID]) [Student Has Enrolled],

RAME ( ) OVER { partition by 5.[Student ID] Order by 5.[Min 5tart Date] DESC, 5.[Has Enrclled], S.[Has Accepted Offer], [Has an offer],
S.[StudentQualificationCode], S.[Semester], S.[ApplicationSeguence], S.[QualificationCode], S.[ApplicantUckStatus], 5.[StudentUobiStatus],
S.[Student ID]) [Include if 1],

CASE when S.[Student Has Applications] - 5.[Student Has Megative Status] = @ then 1 else @ END [Student is Inactivel],
CASE when 5.[Student Has Applications] - 5.[Student Has Megative Status] > @ then 1 else 8 END [Student is Activel],
CASE when DATEPART(Year, S.[Min Start Date]) = @Year then 1 else @ EMD [Has Enrolled Papers|]

from 5

)

Select distinct

51.5erver [Serwver],
S1.[Last Data Refresh],
51.[Student ID],
S1.[Academic Year],
51.5emester,

S1.Residency,
S1.[Qualification Abbrev],
S1.[QualificationCode],
S1.[Qualification Typel,
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EFTS by Day Example L®) WAIKATO

Ie Whare Wananga o Wankato

H Access Granted
ome
EFTS Generated (Ministry Funded) Timeline Al 100 Y

Reporting Data (By Category) O 2017 O- 2018 O~ 2019

Reporting Data (All) 10,000
| 2019 EFTS Target: 8476

At a Glance
Data Dictionary @

6,000
Guides & Training
Reference 4,000
Help

2,000 4
Tools

O T T T T T T T T T
ate

Related Report Links

« EFTS
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On Closing S m'.\ WAIKATO

N2 Te Whare Witn

e \Why no star schema and why it's not needed:
o Queries are required under reports regardless
o Academic data model is simple enough
o Low churn
o Canonical Relational Model !'= Source Relational Model

e The Wedge — what it is and why it's needed

e Consumer confidence - transparent logs, low failure rate,

alerts, monitoring
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“May all of your problems be technical ones”
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