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Introduction

Simple database, in two spreadsheets
Various ways of importing the data

A “Quick and dirty” way is to convert to
CSV files

Will use the CSV files throughout the
presentation
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[JCSV: Comma Separated Values

Text file containing records split into
fields, using a comma as a field separator

Hats,1.2 f’ ;

Scarves, 1234 Hats @
Other delimiters are used — e.qg. in Europe :

a semicolon is more usual e @
Hats; 1,2 -

Scarves; 1234
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The “database”

Products Deliveries

Code Description Cost Date e Quantity
Pasteurised milk 1pt 0.94 2022-06-18 m-oz.;g@

SSM J¢—Semi-skimmed milk 1pt 0.92 2022-06-18 02:23:00
Skimmed milk 1pt 0.91 2022-06-25 03:40:00 SSM

EGG Half-dozen eggs 1.89 2022-06-25 03:40:00 SKM

2022-07-02 02:50:10 SSM
2022-07-02 02:50:10 SKM
2022-07-09 05:20:00 SSM
2022-07-09 05:20:00 SKM
2022-07-16 03:27:34 SSM
2022-07-16 03:27:34 SKM
2022-07-23 04:18:44 SSM
2022-07-23 04:18:44 SKM
2022-07-30 01:58:10 SSM
2022-07-30 01:58:10 SKM
2022-08-06 03:29:39 SSM
2022-08-06 03:29:39 SKM
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@ AutoSave [H  DBaxlsx - Saved ~ P search Richard Smith @ & - m] g
File Home Insert Draw  Page Layout Formulas Data Review View Automate  Add-ins Help Team
L)~ Lﬂ‘l X |Ca\ibr\ v|11 v‘| = EE ag, |Geﬂera| v‘| [ Conditional Formatting ~ FH Insert ~ > b
\LI PEE [@ v B I U~ A A v B~ % 9 [ Format as Table ~ TF Delete ~ B~ O Anala
M ﬁ ~ EEREEAE AR N CE||5ty|5" @Formatv ov Data
Undo Clipboard ] Font F1 Alignment F1 Mumber F1 Styles Cells Editing Analysis ~
AT v i I v
A B = D E F G H 1 K L M N o] a
1 ode Rd De ptio hd Cost id
2 |FFM Pasteurised milk 1pt 0.54
3 |S5M Semi-skimmed milk 1pt 0.52
4 |SKM Skimmed milk 1pt 0.91
5 |EGG Half-dozen eggs 1.89,
6_—|
i —_—
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
v
Products | Deliveries | @
Ready ﬁ,A(cessib\lity’. Good to go
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@ AutoSave [H  DBaxlsx - Saved ~ P search Richard Smith @ & - m] g
File Home Insert Draw Page layout Formulas Data Review View Automate  Add-ins Help Team
L)~ Lﬂ‘l X |Ca\ibr\ v||11 o= = D ab |Geﬂera| [ Conditional Formatting ~ FH Insert ~ > b
Q PEE [@ v B I U~ A A ===HE B~ % 9 [ Format as Table ~ & Delete ~ BH- O« Anala

v v O ﬁ - EEREEAE AR G -8 [E7 Cell Styles ~ @Formatv 0 ~ Data
Undo Clipboard [Fl Font ] Alignment ] Mumber ] Styles Cells Editing Analysis e
A19 v i I v
A B T D E F G H J K L M M 0 a

I Date pd Code Rd Q h

2 |2022-06-18 02:23:00 55M 7

3 |2022-06-18 02:23:00 SKM 4

4 |2022-06-25 03:40:00 55M 7

5 |2022-06-25 03:40:00 SKM 4

6 |2022-07-02 02:50:10 S5M 8

7 2022-07-02 02:50:10 SKM 3

8 |2022-07-09 05:20:00 S5M 5

S |2022-07-09 05:20:00 SKM 1

10 |2022-07-16 03:27:34 55M 6
11 |2022-07-16 03:27:34 SKM 2
12 12022-07-23 04:18:44 S5M 8
13 |2022-07-23 04:18:44 SKM 4
14 |2022-07-30 01:58:10 S5M 8
15 |2022-07-30 01:58:10 SKM 3
16 |2022-08-06 03:29:39 55M 4
17 |2022-08-06 03:29:39 SKM
18
19, II
20
21
22
23
24
v
| Products Deliveries @ -y ] »
Ready ﬁ,A(cessib\lity’. Goodto go @ E‘ -——h— 1 100%
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ﬂ DB.xlsx = Saved

©
() Home
D New

= Open

Info
Save
Save As
Print
Share
Publish

Close

Account
Feedback

Options

Richard Smith @ o

Export
S Create a PDF/XPS Document
|;| Create PDF/XPS Document = Preserves layout, formatting, fonts, and images

= Content can't be easily changed

= Free viewers are available on the web

Fﬂ Change File Type

My
=
Create
PDF/XPS
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@ DBuxlsx - Saved Richard Smith @ o ? - u] X

© i
Export
{2} Home o Change File Type
Create PDF/XP5 Document )
[ New l;' £ Workbook File Types
Workbook (*.xlsx)
> Open ‘ / Change File Type Uses the Excel Spreadsheet format
|
: Excel 97-2003 Workbook (*.xls)
Info ~"| Uses the Excel 97-2003 Spreadsheet
format
Gm OpenDocument Spreadsheet (*.ods)
Uses the OpenDocument Spreadsheet
format
Save As
Template (*xtx)
Starting point for new spreadsheets
Print
Macro-Enabled Workbook (*xlsm)
Share

,|I|' Macro enabled spreadsheet

Binary Warkbook (*xlsh)
Optimized for fast loading and saving

Publish
Other File Types
Clase Text (Tab delimited) (*:uxt)
Text format separated by tabs
L CSV (Comma delimited) (*.csv)
Text format separated by commas
Formatted Text (Space delimited) (*.prn)
Account
Text format separated by spaces
[realoeds Save as Another File Type
[ ;ﬁ
Options —

| = | .
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@ DBuxlsx - Saved Richard Smith @ o ? - u] X
© i
Export
ﬁ-h Home .
S Change File Type
Create PDF/XP5 Document )
[ New l;' £ Workbook File Types
Workbook (*.xlsx)
> Open ‘ ﬂ Change File Type Uses the Excel Spreadsheet format
: Excel 97-2003 Workbook (*.xls)
Info ~"| Uses the Excel 97-2003 Spreadsheet
format
Gm OpenDocument Spreadsheet (*.ods)
Uses the OpenDocument Spreadsheet
G format
ave
Template (*xtx)
o Starting point for new spreadsheets
rin
Macro-Enabled Workbook (*xlsm)
s ,|I|' Macro enabled spreadsheet
(Eqpart; Binary Workbok (*xlsb)
Optimized for fast loading and saving
Publish
Other File Types
Close Text (Tab delimited) (*txt)
Text format separated by tabs
L CSV (Comma delimited) (*.csv)
Text format separated by commas
P — Formatted Text (Space delimited) (*.prn)
Text format separated by spaces
[realoeds Save as Another File Type
[ ;ﬁ
Options —
| =3 | .
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@ DBuxlsx - Saved Richard Smith @ o ? - u] X
© i
Export
() Home B save s X
D New 1 < Users » richard » Documents » Conferences » 2023-03 FinnAPL online v [V] 2 Search 2023-03 FinnAPL onli...
= Open Organize + MNew folder e
[ This PC MName Date medified Type Size
Infa B 3D Objects No items match your search.
[ Desktop
Save
Documents
Save Al ‘ Downloads
} Music
Print [&] Pictures
- Videos
Share . Windows (C)
Data (D
Export = )
- Lexar (Gs) -
Publish —
File name: | Deliveries.csv ”
e Save as type: | CSV (Comma delimited) (*.csv) ~
Authaors:  Richard Smith Tags: Add atag Title:  Add a title
~ Hide Folders Tools = [ swe | | cancal
L |
Formatted Text (Space delimited) (*.prn)
Account
Text format separated by spaces
[realoeds Save as Another File Type
[;ﬁ
Options —
| =3 | .
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ﬂ AutoSave E DBuxlsx = Saved v £ search Richard Smith @ gf?z - [m] >
File Home Insert Draw  Page Layout Formulas  Data Review View Automate  Add-ins Help  Team
)~ f"l X |Ca|ibri v”‘l‘l v‘ === |Genera| V| [ Conditional Formatting ~ B Insert ~ o ogTe g@i
\5I PEE [B e ~ g ~ % b @Formatasﬁblev EDelete - - }3 - Anale

e 5 (38 _)03 E Cell Styles ~ @ Format ~ ‘) - Data
Undo Clipboard [ Font ] Alignment Y Mumber ] Styles Cells Editing Analysis ~
Al - fx v
A E o D E F G H J K L M N (0] a

1 RELE - Dde p O w7

2 |2022-06-18 02:23:00 S5M 7

3 |2022-06-18 02:23:00 SKM 4

4 2022-06-25 03:40:00 S5M 7

5 |2022-06-25 03:40:00 SKM 4

6 |2022-07-02 02:50:10 S5M 8

7 |2022-07-02 02:50:10 SKM 3

8 2022-07-09 05:20:00 S5M 5
3 |2022-07-09 05:20:00 SKM 1
10 |2022-07-16 03:27:34 S5M 3]
11 |2022-07-16 03:27:34 SKM 2
12 |2022-07-23 04:18:44 S5M 8
13 |2022-07-23 04:18:44 SKM 4
14 |2022-07-30 01:58:10 S5M 8
15 |2022-07-30 01:58:10 SKM 3
16 |2022-08-06 03:29:39 S5M 4
17 |2022-08-06 03:29:39 SKM
18]
19] .I
20
21
22
23
24
v
| Products Deliveries @ o »
Ready FE Accessibility: Good to go ] O -—a—+ 10m
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ﬂ AutoSave E DBuxlsx = Saved v £ search Richard Smith @ &: - [m] >

File Home Insert Draw  Page Layout Formulas Data Review View  Automate  Add-ins  Help  Team
)~ fﬁ X |Ca|ibri v”‘l‘l v‘ E an, |Genera| V| [E Conditional Formatting ~ EH Insert ~ - i
o/ Tl T i 4

I}

< B I U~ A A = B % 9 7 Format as Table ~ T Delete ~ H- P~

Anahrs,

j Deliveries.csv - Motepad — [m] w®

Eile Edit Format View Help
bate;Code;Quantity
2022-06-18 02:23:00;55M;7
2022-06-18 ©82:23:80;SKM;4
2022-06-25 ©3:40:80;55M;7
2022-06-25 03:40:00;5KM;4
2022-87-82 82:50:18;55M;8
2022-07-82 B2:50:18;5KM;3
2022-87-89 85:20:80;55M;5
2022-87-89 85:20:80;5KM;1
2022-07-16 ©3:27:34;55M;6
2022-87-16 B83:27:34;5KM;2
2022-87-23 84:18:44;55M;8
2022-07-23 04:18:44;SKM;4
2022-87-30 @1:58:10;55M;8
2022-87-30 81:58:18;5KM;3
2022-98-06 ©3:29:39;55M;4
2022-98-86 B83:29:39;5KM;1

o]

Ln1, Col1 100%  Windows (CRLF) UTF-2
23
24
v
| Products Deliveries @ -] L
Ready FE Accessibility: Good to go ] O -—a—+ 10m
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[JCSV has lots of config options

Field separator characters, escape
mechanism, decimal separator characters,
thousands separator characters, redundant
whitespace trimming, even or uneven length
records, fixed or variable-width fields,
quotation mark characters, output matrix
format, specification of column datatypes,
handling of missing fields, input source
specification, separation of header record.
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[JCSV has lots of config options

csv<[ICSVEI( 'Separator' ';')('Decimal' ',"')

(csvll'Invert' (<invert_type>

<filename> <encoding> <col_type> <header>

14
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[JCSV has lots of config options

csv<[ICSVEI( 'Separator' ';')('Decimal' ',"')

(csvll'Invert' <invert_type>)

({Eizgname> <enco§EE§E)<col_type> <header>
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[JCSV has lots of config options

csv<[ICSVEI( 'Separator' ';')('Decimal' ',"')

(csvl]l'Invert' <invert_type>)

<filename> <encoding> <header>
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[JCSV has lots of config options

csv<[ICSVEI( 'Separator' ';')('Decimal' ',"')

(csvl]l'Invert' <invert_type>)

<filename> <encoding> <col_type>

17
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Demonstration

18
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How much did | spend?

Products Deliveries

Code Description Cost Date Code Quantity
FFM Pasteurised milk 1pt 0.94 2022-06-18 02:23:00 SSM

SSM Semi-skimmed milk 1pt 0.92 2022-06-18 02:23:00 SKM

SKM Skimmed milk 1pt 0.91 2022-06-25 03:40:00 SSM

EGG Half-dozen eggs 1.89 2022-06-25 03:40:00 SKM

2022-07-02 02:50:10 SSM
2022-07-02 02:50:10 SKM
2022-07-09 05:20:00 SSM
2022-07-09 05:20:00 SKM
2022-07-16 03:27:34 SSM
2022-07-16 03:27:34 SKM
2022-07-23 04:18:44 SSM
2022-07-23 04:18:44 SKM
2022-07-30 01:58:10 SSM
2022-07-30 01:58:10 SKM
2022-08-06 03:29:39 SSM
2022-08-06 03:29:39 SKM

_ B WOMMOWOONMORELOUIWOLMA-SNDdD-N
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How much did | spend?

Products Deliveries
Code Description Cost Date e Quantity

Pasteurised milk 1pt 04 2022-06-1802:23:0 x0.92 =6.44
SSM J¢—Semi-skimmed milk 1pt 0.92 2022-06-18 02:23:00

Skimmed milk 1pt - 2022-06-25 03:40:00 SSM

;
4

;

EGG Half-dozen eggs 1.89 2022-06-25 03:40:00 SKM 4
2022-07-02 02:50:10 SSM 8

2022-07-02 02:50:10 SKM 3

2022-07-09 05:20:00 SSM 5

2022-07-09 05:20:00 SKM 1

2022-07-16 03:27:34 SSM 6

2022-07-16 03:27:34 SKM 2

2022-07-23 04:18:44 SSM 8

2022-07-23 04:18:44 SKM 4

2022-07-30 01:58:10 SSM 8

2022-07-30 01:58:10 SKM 3

2022-08-06 03:29:39 SSM 4

2022-08-06 03:29:39 SKM 1
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How much did | spend?

Products Deliveries
Code Description Cost Date Code Quantity
FFM Pasteurised milk 1pt 0.94 2022-06-18 02:23:00
Semi-skimmed milk 1pt Py 2022-06-1802:23:
SKM J¢—skimmed milk 1pt 0.91 2022-06-25 03:40:00

Half-dozen eggs

2022-06-25 03:40:00 SKM
2022-07-02 02:50:10 SSM
2022-07-02 02:50:10 SKM
2022-07-09 05:20:00 SSM
2022-07-09 05:20:00 SKM
2022-07-16 03:27:34 SSM
2022-07-16 03:27:34 SKM
2022-07-23 04:18:44 SSM
2022-07-23 04:18:44 SKM
2022-07-30 01:58:10 SSM
2022-07-30 01:58:10 SKM
2022-08-06 03:29:39 SSM
2022-08-06 03:29:39 SKM

7 x0.92=6.44
4 x091=3.64
7 etc...

m B WO RMOWODNORO WO A~
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How much did | spend in July?

Products Deliveries

Code Description Cost Date Code Quantity +/

FFM Pasteurised milk 1pt 0.94 2022-06-18 02:23:00 7 x0.92=644
Semi-skimmed milk 1pt Py 2022-06-18 02:23%@ 4 x0.91=3K4

SKM J¢—skimmed milk 1pt 0.91 2022-06-25 03:40:00 7 etc...
Half-dozen eggs : 2022-06-25 03:40:00 SKM

2022-07-02 02:50:10 SSM
2022-07-02 02:50:10 SKM
2022-07-09 05:20:00 SSM
2022-07-09 05:20:00 SKM
2022-07-16 03:27:34 SSM
2022-07-16 03:27:34 SKM
2022-07-23 04:18:44 SSM
2022-07-23 04:18:44 SKM
2022-07-30 01:58:10 SSM
2022-07-30 01:58:10 SKM
2022-08-06 03:29:39 SSM
2022-08-06 03:29:39 SKM

= BAJW O B CONO R O W
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Demonstration
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[JTSON

Text containing structured data:
Numbers
Strings (character arrays)
Objects (namespaces)

Vectors

JavaScript Object Notation
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[JTSON

JJSON 1.3 'Hello'
[1.3,"Hello"]
OJSON '[1.3,"Hello"]"

I | |
|1.3|Hel lo]
I I ]

25
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[JTSON

Text containing structured data:
Numbers
Strings (character arrays)
Objects (namespaces)
Vectors
Booleans, null

Infinity, NaN json5«[JTJSON[l'Dialect’

'JSONS'

26
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Use monadic [JIJSON carefully

OJSON [A

OJSON 1.3 'Hello'
DOMAIN ERROR: JSON : invalid character | [y 3 vgetlo"]

[JTJSON [JA OJSON '[1.3,"Hello"]"

A

1.3|Hello

json_in«0°[JTJSON

json_out<«1o[JTSON

json_out [A
"ABCDEFGHIJKLMNOPQRSTUVWXYZ"
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JSON types without APL equivalents

0 json5 'NaN'

“Wrapper”
NaN PP

0 json5 '[1, NaN, 4.5]'

1 4.5
NaN

1 json5 1 (c<'NaN') 4.5
[1,NaN,4.5]
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JSON types without APL equivalents

0 json5 'NaN'

0 json5 '[1, NaN, 4.5]/

“Wrapper”

1 4.5
NaN

t jsons 1 (<RaN') 4.5 xplicitly
[1,NaN,4.5]

1 json5 1 (CWEWrapper type 17
[1,NaN,4.5]
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Tables

JSON does not support matrices

[JJSON has an option to automatically
split high-rank arrays

30
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JSON-stat

Veli-Matti introduced me to JSON-stat at
the Dyalog User Meeting last year

What follows is not JSON-stat

31
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JSON tables

Tables exist outside of APL!

Convention established for tables with:
Some columns

One header row

Code  Description

Some rows of data FFM  Pasteurised milk 1pt
SSM Semi-skimmed milk 1pt
SKM Skimmed milk 1pt

EGG Half-dozen eggs

Cost
0.94
0.92
0.91
1.89
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A simple and common convention

A table with ¢ columns, 1 header row and r rows
of data can be represented as:

An array of r objects, where each object consists
of:

c items, where each item’s name is what is in
the column’s header

And each item’s value is the cell content

For example ...
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Code Description

Cost [

FFM  Pasteurised milk 1pt 0.94 {
SSM Semi-skimmed milk 1pt 0.92 "Code": "FFM",
SKM Skimmed milk 1pt 0.91 "Description": "Pasteurised milk 1pt",
EGG Half-dozen eggs 1.89 ) "Cost": 0.94
) {
"Code": "SSM",
Matrix "Description": "Semi-skimmed milk 1pt",
“Cost": 0.92
},
{
"Code": "SKM",
"Description": "Skimmed milk 1pt",
Vector of Namespaces E> "Cost": 0.91
},
{
"Code": "EGG",
"Description": "Half-dozen eggs",
1 DJSON "Cost": 1.89
° }
]
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Demonstration

35
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End of part 1

36
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