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SUM ("FeeAmount" * "dataInEditPeriod"("FeeIssueDate")) 
AS "FeesOpenToChange"







How did we get here?



How did we get here?

Joseph Campbell

"A whole is what has a beginning and middle and end"
Aristole, Poetics (335 BCE)



Learning SQLLearning English

Act 1 – "The setup"

• You need to use an SQL DB

Syntax, vocabulary
"Hello, my name is!"

Syntax, vocabulary
SELECT "Hello, world!" FROM …
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Learning SQLLearning English

Act 1 – "The setup"

• You need to use an SQL DB
• Getting stuff done™ 
• Looking up the tricky bits

Syntax, vocabulary
"Hello, my name is!"

Syntax, vocabulary
SELECT "Hello, world!" FROM …

Short reading/writing, figures of 
speech

"Bob's your uncle."

Recipes/templates
WHERE 1=1, SUM(money) OVER()



Getting stuff done™ 

Tom Kyte Joe Celko Markus Winand



Getting stuff done™ 



Getting stuff done™ 

• Development guidelines
• Naming conventions

• What do you learn about your data 
model when there is a CV_ at the 
start of the name?

• Only allowed to use X / have to 
use Y
• Copy & Modify approach

https://blogs.sap.com/2019/06/05/sap-native-hana-
best-practices-and-guidelines-for-significant-

performance/

https://blogs.sap.com/2019/06/05/sap-native-hana-best-practices-and-guidelines-for-significant-performance/


Learning SQLLearning English

Act 1 – "The setup"

• You need to use an SQL DB
• Getting stuff done™ 
• Looking up the tricky bits
• Query code is right when 

there's no error

Syntax, vocabulary
"Hello, my name is!"

Syntax, vocabulary
SELECT "Hello, world!" FROM …

Short reading/writing, figures of 
speech

"Bob's your uncle."

Recipes/templates
WHERE 1=1, SUM(money) OVER()



Learning SQLLearning English

Act 1 – "The setup"

• You need to use an SQL DB
• Getting stuff done™ 
• Looking up the tricky bits
• Query code is right when 

there's no error
• Why is the query slow?
• Explain plan, tracing, relational 

algebra!?
Syntax, vocabulary
"Hello, my name is!"

Syntax, vocabulary
SELECT "Hello, world!" FROM …

Short reading/writing, figures of 
speech

"Bob's your uncle."

Recipes/templates
WHERE 1=1, SUM(money) OVER()

Independent reading and writing –
grasp of concept, form, ideas

JuleVerne, Mark Twain

Deeper grasp of concepts, 
awareness of complex functions 

and problems
GROUP BY GROUPING, 

HIERARCHIES



Getting stuff done – performance Pro™ 

Cary Millsap Jonathan Lewis C. J. Date Lex de Haan
Toon Koppelaars



Learning SQLLearning English

Act II – "The confrontation"

• All those recipes and templates 
are not flexible/fast enough
• It's still complicated and huge 

SQL statements are hard to 
understand
• "Technical" tuning only gets us 

so far
• How much better does 

"Huckleberry Finn" get when you 
run a spellcheck over it?

Syntax, vocabulary
"Hello, my name is!"

Syntax, vocabulary
SELECT "Hello, world!" FROM …

Short reading/writing, figures of 
speech

"Bob's your uncle."

Recipes/templates
WHERE 1=1, SUM(money) OVER()

Independent reading and writing –
grasp of concept, form, ideas

JuleVerne, Mark Twain

Deeper grasp of concepts, 
awareness of complex functions 

and problems
GROUP BY GROUPING, 

HIERARCHIES



Act II – "The confrontation"

• Operating the DB is hard – this is 
DBA country
• Changing the app requires changing 

the DB. 
• (it's called developing an app)

• What about noSQL and schema-less 
DBs?
• Schema-less à schema-on-read
• Write what you want, read what you 

can.



Schema-free, problem-free?

Where do you keep the 
knowledge about your 
data?

DB

Robert 'Uncle Bob' 
Martin

App



Schema-free, problem-free?

Where do you keep the 
knowledge about your 
data?
Schema-on-read: only 
the app(s) need to know 
the data.
Schema-on-write: app(s) 
need to know how to map 
to DB structures.

DB

Robert 'Uncle Bob' 
Martin

App

App DB



Schema-free, problem-free?

It's never just one app/DB.

Now, where's the 
knowledge about the data?

Often: 
everywhere - differently

App DB

App DB

App DB

App DB

Pretty sure I stole that diagram from Rich Hickey, but couldn't find the 
presentation again :-(



Learning SQLLearning English

Act III – "The resolution"

• SQL DBs are 
schema-on-write and 
meaning-on-read
• Asking different questions 

produces new information
• It's not just "the data" but 

always "the data" & "the 
query" that makes meaning

Syntax, vocabulary
"Hello, my name is!"

Syntax, vocabulary
SELECT "Hello, world!" FROM …

Short reading/writing, figures of 
speech

"Bob's your uncle."

Recipes/templates
WHERE 1=1, SUM(money) OVER()

Independent reading and writing –
grasp of concept, form, ideas

JuleVerne, Mark Twain

Deeper grasp of concepts, 
awareness of complex functions 

and problems
GROUP BY GROUPING, 

HIERARCHIES

Considering context of text, 
author, situation

Hemmingway, Steinbeck, Foucault

Context of information, questions 
and answers/results. 

What does the data mean?



SQL DBs are schema-on-write and 
meaning-on-read
• SAP's approach: virtual data models



SQL DBs are schema-on-write and 
meaning-on-read
• SAP's approach: virtual data models

https://blogs.sap.com/2018/03/19/s4-embedded-analytics-the-
virtual-data-model/

https://blogs.sap.com/2018/03/19/s4-embedded-analytics-the-virtual-data-model/


Does that give us "self-service" answers?

"Average sales 
volumes per work 

day in this fiscal 
year?"

GJAHR, TFAC, 
JOIN… ? 



Wasn't that the promise?



Who thinks this is the answer to a single 
question? What is it about?



Who thinks this is the answer to a single 
question? What is it about?



Compute "AVERAGE" 

Does that give us "self-service" answers?

"Average sales 
volumes per work 

day in this fiscal 
year?"

GJAHR, 
TFAC, 

JOIN… ? 

SALES
FISC. 
YEAR

WORK 
DAYS

Entities

Meaningful operation defined 
for the entities

This does not have to be the 
arithm. mean!



Make Users (and yourself) Awesome

• Help users of your code 
move forward – empower 
them
• Including other developers 

and future-you

• Remove blocks and mental 
load

Kathy Sierra



Domain Driven Design

• "entity" 
An object fundamentally defined not by its 
attributes, but by a thread of continuity and 
identity.

àIt's not the columns of the tables! 
• " The purpose of abstraction is not to be vague, 

but to create a new semantic level in which one 
can be absolutely precise" 
– Dijkstra, The humble programmer, Turing lecture 
1972

Eric Evans



Ask about your stuff – don’t query tables

• Queries should focus on what 
they are about – not how the 
abstraction works
• "Simple is not about having only 

one instance or operation, but the 
lack of interleaving. 
It's about single role, task, concept 
or dimension. 
It's about one objective."  
- Rich Hickey



Refactor to better understanding

• By writing a query you are 
making your very own reading-
schema
• Make the problem simpler by 

using a better abstraction
• "Point of view is worth 80 IQ"
• "You get simplicity by finding a 

slightly more sophisticated building 
block to build your theories out of." 
- Alan Kay

https://quoteinvestigator.com/2018/05/29/pov/


Learning SQLLearning English

Act III – "The resolution"

• Having a common 
interpretation/meaning of data is 
required to make it useful
• One model to rule them all isn't 

it.
• DB models that correspond to 

domain concepts empower users 
and communication
• Allows to consider broader 

concerns, i.e. ethical 
limits/imperatives, structural 
unfairness/biases

Syntax, vocabulary
"Hello, my name is!"

Syntax, vocabulary
SELECT "Hello, world!" FROM …

Short reading/writing, figures of 
speech

"Bob's your uncle."

Recipes/templates
WHERE 1=1, SUM(money) OVER()

Independent reading and writing –
grasp of concept, form, ideas

JuleVerne, Mark Twain

Deeper grasp of concepts, 
awareness of complex functions 

and problems
GROUP BY GROUPING, 

HIERARCHIES

Considering context of text, 
author, situation

Hemmingway, Steinbeck, Foucault

Context of information, questions 
and answers/results. 

What does the data mean?



Where to from here?

• What to do if you cannot change 
the "big model"?
• Make use of better tools 
• DBeaver - covers a vast range of 

features and functions across many 
DBMS. 
• VSCode
• SQLSquirrel

https://dbeaver.io/
https://code.visualstudio.com/
http://www.squirrelsql.org/


Where to from here?

• Make use of better tools
• automatic query formatting  (wanted: formatting based on meaning)
• syntax highlighting
• ligature-enabled font rendering (≠,≥,≤ instead of !=, >=, <=)
• Code folding
• Multi-cursor editing, advanced search & replace, etc.
• Versioning control



Refactor towards understanding

Kent Beck Martin Fowler

• Changing code structure 
to make it easier to 
understand and change
• Not about making code 

run faster but to make 
development faster
• Creating options for 

alternative solutions



Literate SQL, readable SQL

• Intention revealing names
• Visually prominent in code
• In order of human logic

https://modern-sql.com/use-case/literate-sql

https://modern-sql.com/use-case/literate-sql


Literate SQL, readable SQL

• Intention revealing names
• Visually prominent in code
• In order of human logic

https://modern-sql.com/use-case/literate-sql

WITH – naming part-query

WITH – projected column names

Code folding hides implementation detail

https://modern-sql.com/use-case/literate-sql


Example



Original 
SQL

Refactored 
SQL

Original 
result

Refactored 
result



Original



Original query result

|Customer Code  |Customer Name                    |Balance Due  |Future Remit |0-30 days  |31 to 60 days |61 to 90 days |91 to 120 days |120+ days   |
|---------------|---------------------------------|----------- |------------ |---------- |------------- |------------- |-------------- |----------- |
|CC0001         |Robel, Hermiston and Smith       |-627931.508  |-292253.3320 |-43440.598 |-33361.374000 |-36461.363000 |-37044.144000  |-182889.416 |
|CC0007         |Hand-Murazik |-632987.217  |-290324.8610 |-41162.541 |-37237.034000 |-38708.927000 |-41575.572000  |-182358.897 |
|CC0013         |Beatty, Kris and Wolff           |-620051.886  |-276851.2240 |-44209.015 |-30972.273000 |-39446.000000 |-36691.526000  |-185799.788 |
|CC0019         |Leffler-Koch                     |-635646.453  |-285973.0680 |-35738.858 |-34188.120000 |-39915.037000 |-39743.413000  |-186057.643 |
|CC0020         |O'Conner, Swaniawski and Rogahn |-622834.399  |-289215.2410 |-33202.611 |-38646.829000 |-38930.113000 |-37384.327000  |-184100.311 |
|CC0022         |Brakus-Braun                     |-620072.744  |-293423.0760 |-40851.999 |-39740.231000 |-42606.646000 |-34726.326000  |-170138.382 |
|CC0026         |Kautzer, Wolf and Conn           |-624792.548  |-285367.4400 |-41901.141 |-38295.999000 |-39945.978000 |-34297.624000  |-180138.311 |
|CC0043         |Collier-Haley                    |-629535.548  |-300841.4300 |-35856.967 |-39892.859000 |-34951.770000 |-35664.465000  |-169146.612 |
|CC0045         |Hodkiewicz, Cummerata and Will   |-622480.056  |-308358.7810 |-43362.080 |-39065.686000 |-31912.466000 |-39727.909000  |-168080.452 |
|CC0067         |Eichmann, Mann and Bins          |-639821.278  |-304936.9680 |-35080.969 |-39500.653000 |-31518.377000 |-33243.902000  |-181726.008 | 
[…]

è Customer Aging /Accounts Receivables aging report



Step 1 – replace "now()" with current_timestamp



Step 1 – replace "now()" with current_timestamp



Step 2 – reformat for readability



Step 2 – reformat for readability



Step 3 – replace < > with != for editors with ligature support



Step 3 – replace < > with != for editors with ligature support



Step 4 – ANSI join syntax



Step 4 – ANSI join syntax



Step 5 – compact having clause



Step 5 – compact having clause



Step 6 - pull out CASE-WHEN-ELSE credit-debit-balance into function



Step 6 - pull out CASE-WHEN-ELSE credit-debit-balance into function



Step 7 - pull out WITH clause for customer_debits_credits, DUE DAYS calculation



Step 7 - pull out WITH clause for customer_debits_credits, DUE DAYS calculation



Step 8 - eliminate IFNULL by ELSE clause



Step 8 - eliminate IFNULL by ELSE clause by nothing



Step 9 - change x >= Y and x < Z to x between Y+1 and Z



Step 9 - change x >= Y and x < Z to x between Y+1 and Z

Careful here! 
At this point, the groupings are changed and that changes the results per column. 
Direct comparison of results with the original query does not work from here on.



Step 10 – change current_timestamp to current_date

https://lbreddemann.org/the-time-is-now-isnt-it/

DAYS_BETWEEN works on timestamps (not dates) and counts how often a day’s worth of 
seconds goes into the difference between the inputs.
This can lead to counterintuitive results when calendar days are expected to be used.

https://lbreddemann.org/the-time-is-now-isnt-it/


Step 10 – change current_timestamp to current_date

https://lbreddemann.org/the-time-is-now-isnt-it/

DAYS_BETWEEN works on timestamps (not dates) and counts how often a day’s worth of 
seconds goes into the difference between the inputs.
This can lead to counterintuitive results when calendar days are expected to be used.

https://lbreddemann.org/the-time-is-now-isnt-it/


Step 11 - pull customer debit function up, _customer_debits_credits à_customer_credits_debits



Step 11 - pull customer debit function up, _customer_debits_credits à_customer_credits_debits

Renaming the CTE (common table expression) here is just to match the order of parameters in 
the function call. 
It's CREDITS first and then DEBITS.



Step 12 - remove UDF call with SQL expression right in the CTE

Checking the runtime with the UDF (user defined function) it turned out to be slower.
Depending on the data volume that might be OK, but let's try for a faster query.



Step 12 - remove UDF call with SQL expression right in the CTE



Step 13 - fix type conversion from CASE expressions

In EXPLAIN PLAN another automatic type cast occurs:
TO_DECIMAL(IFNULL(

(CASE WHEN JDT1.BalDueCred <> 0.0 
THEN JDT1.BalDueCred * -1.0 
ELSE TO_DECIMAL(JDT1.BalDueDeb, 22, 7) 

END, …



Step 13 - fix type conversion from CASE expressions



STOP! 

Time to have a look at the statement again.
What does it do?
Note that there are in fact two aggregation levels:
1) Based on the full "SYS Balance Due" per customer 

("Cust. Code" and "Cust. Name" always build the same 
group)

2) Based on the time slots. 



STOP! 

|Customer Code  |Customer Name                    |Balance Due  |Future Remit |0-30 days  |31 to 60 days |61 to 90 days |91 to 120 days |120+ days   |
|---------------|---------------------------------|----------- |------------ |---------- |------------- |------------- |-------------- |----------- |
|CC0001         |Robel, Hermiston and Smith       |-627931.508  |-292253.3320 |-43440.598 |-33361.374000 |-36461.363000 |-37044.144000  |-182889.416 |
|CC0007         |Hand-Murazik |-632987.217  |-290324.8610 |-41162.541 |-37237.034000 |-38708.927000 |-41575.572000  |-182358.897 |
|CC0013         |Beatty, Kris and Wolff           |-620051.886  |-276851.2240 |-44209.015 |-30972.273000 |-39446.000000 |-36691.526000  |-185799.788 |
|CC0019         |Leffler-Koch                     |-635646.453  |-285973.0680 |-35738.858 |-34188.120000 |-39915.037000 |-39743.413000  |-186057.643 |
|CC0020         |O'Conner, Swaniawski and Rogahn |-622834.399  |-289215.2410 |-33202.611 |-38646.829000 |-38930.113000 |-37384.327000  |-184100.311 |
|CC0022         |Brakus-Braun                     |-620072.744  |-293423.0760 |-40851.999 |-39740.231000 |-42606.646000 |-34726.326000  |-170138.382 |
|CC0026         |Kautzer, Wolf and Conn           |-624792.548  |-285367.4400 |-41901.141 |-38295.999000 |-39945.978000 |-34297.624000  |-180138.311 |
|CC0043         |Collier-Haley                    |-629535.548  |-300841.4300 |-35856.967 |-39892.859000 |-34951.770000 |-35664.465000  |-169146.612 |
|CC0045         |Hodkiewicz, Cummerata and Will   |-622480.056  |-308358.7810 |-43362.080 |-39065.686000 |-31912.466000 |-39727.909000  |-168080.452 |
|CC0067         |Eichmann, Mann and Bins          |-639821.278  |-304936.9680 |-35080.969 |-39500.653000 |-31518.377000 |-33243.902000  |-181726.008 | 
[…]

Original query result

|Customer Code  |Customer Name                   |Balance Due  |Future Remit |0-30 days  |31 to 60 days |61 to 90 days |91 to 120 days |121+ days   |
|---------------|------------------------------- |------------ |------------ |---------- |------------- |------------- |-------------- |----------- |
|CC0001         |Robel, Hermiston and Smith      |-627931.5080 |-294650.9240 |-43278.701 |-33306.089000 |-35092.160000 |-36947.865000  |-180389.534 |
|CC0007         |Hand-Murazik |-632987.2170 |-291009.0010 |-41292.249 |-37292.444000 |-39640.456000 |-41434.543000  |-179722.923 |
|CC0013         |Beatty, Kris and Wolff          |-620051.8860 |-278176.1200 |-44524.200 |-30563.171000 |-38893.552000 |-36694.032000  |-183180.450 |
|CC0019         |Leffler-Koch                    |-635646.4530 |-287049.8810 |-35757.327 |-35088.686000 |-38701.060000 |-40181.777000  |-183672.690 |
|CC0020         |O'Conner, Swaniawski and Rogahn |-622834.3990 |-289982.7740 |-33637.519 |-38596.452000 |-39262.480000 |-36788.164000  |-182935.555 |
|CC0022         |Brakus-Braun                    |-620072.7440 |-295057.5930 |-40550.984 |-39128.104000 |-42858.681000 |-35183.487000  |-167773.835 |
|CC0026         |Kautzer, Wolf and Conn          |-624792.5480 |-285923.0200 |-42298.153 |-38684.974000 |-38929.167000 |-35894.637000  |-176688.802 |
|CC0043         |Collier-Haley                   |-629535.5480 |-301422.0290 |-35825.168 |-39473.902000 |-37462.314000 |-33455.688000  |-167871.078 |
|CC0045         |Hodkiewicz, Cummerata and Will  |-622480.0560 |-309145.9970 |-43916.288 |-39318.572000 |-32411.329000 |-38930.249000  |-165828.971 |
|CC0067         |Eichmann, Mann and Bins         |-639821.2780 |-306494.0610 |-34437.052 |-39837.614000 |-31280.390000 |-33656.206000  |-179099.721 |
[…]

Refactored query result

What causes the differences?
- Change of time-slot ranges 
- Change to use current_date instead of current_timestamp
Needs to be confirmed with users !



Further options?

• Put mapping of ranges to text into a helper table and join it, allowing 
to be "flexible"
• Don't calculate both aggregation levels in statement and don't 

perform the pivot. Let the UI do the formatting and simple 
aggregation:

|Customer Code  |Customer Name                 |Due Range     |Balance Due  |Customer Balance Due |
|---------------|------------------------------|--------------|------------ |---------------------|
|CC0001         |Robel, Hermiston and Smith    |0-30 days     |-38238.12400 |-37708.0520000       |
|CC0001         |Robel, Hermiston and Smith    |121+ days     |-163492.2860 |-169697.4130000      |
|CC0001         |Robel, Hermiston and Smith    |31 to 60 days |-41199.45300 |-35254.8160000       |
|CC0001         |Robel, Hermiston and Smith    |61 to 90 days |-35146.90600 |-38366.9070000       |
|CC0001         |Robel, Hermiston and Smith    |91 to 120 days|-38980.91300 |-35379.9750000       |
|CC0001         |Robel, Hermiston and Smith    |Future Remit  |-310873.8260 |-309043.0640000      |
|CC0007         |Hand-Murazik |0-30 days     |-41570.45400 |-39600.3580000       |
|CC0007         |Hand-Murazik |121+ days     |-168389.7590 |-166371.3600000      |
[…]

Summed up this is the 
"Balance Due" per 

customer from the 
original query 



The finale

• Refactor for understanding
• Use good tools 
• Understand what the query is about
• Try make "simple" queries about one thing (concept)
• Avoid being "flexible" for the sake of it - SQL is statically typed

• Your "general" solution likely is just generic
• If you absolutely need to be flexible, put the flexibility into your application code and 

generate the right queries from there

• Try to not get stuck on "Getting Stuff Done™"-level; use the existing 
material (books/blogs/comics) to learn solutions to common problems
• Read other people's SQL (user forums, open source)



Ride into sunset

Code examples can be found at https://github.com/LarsBr/sitMel2020_refactor

https://github.com/LarsBr/sitMel2020_refactor
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