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Your hosts

Tore Henriksen

Apex/DB/PLSQL/UX design and
development.

Day job: Addovation
Oracle ERP & Apex

Addovation v

Markus Fossnes

Embedded development

Day job: reCube

Software engineer

%

This is a pet/side project, brought to you by Implementarene AS.

Don’t blame our day employers for anything.



Err.. What?

* What is orienteering?
Why O-total?
How?
At what price?
And Al !




The map

ICS

bas

teering

Orien
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; Running and punching







Results

& C

D 65- Loype & (1.4 km)

Plass

0o = @ N & W k=

-l i ek
M = o

@ o-totallive/live.html?raceld=28414

Grete Synnave Borge Hovi
Siri Bjorvand

Lis Daehli

Fray Grandahl

Eli Frafjord

Marita Hernandez
Anne-Berit Rasmussen
Inger Mergaard

Eli Tufte Hanssen
Lena Hammer

Lise Herivedt

Randi Kristin Nasrum
Torun Dyrkorn

Eli Marie Wiig

Aud Kjemperud

| Strekktider |

Navn
Skien OK
Birkenes IL
Laten o-lag
Lillomarka OL
Ganddal IL
OL Toten-Troll
OL Tensberg og omegn
Stokke IL
Eiker OL
Vestre Akers SK
Kongsberg OL
Larvik OK
Eiker OL
Porsgrunn OL
Eiker OL

Kiubb 0.9 km

10:51
10:40
11:43

12:12
11:44
1625
1747
15246
1832
19:57
2253
11:23
1512

1.3 km

14:49
14:47
16:11

184
191

21:26
23
2310
24:56
2700
30::
15:05
18:57

Tid Diff
15:26

15:28 0:02

1709 1:43

1734 208

1926 4:00

1957 431

2211 645

2350 824

2353 827

26:18 1052

2819 1253

31:54 16:28
Feilstempling
Feilstempling
Feilstempling



Why create a new
application?

* Existing options were user-
unfriendly in most people’s opinion

* Goal: make something intuitive
and helpful to all, also those who
host just one or two races a year

* Not a goal: getrich. These are non-
profits, after all.




What we had —eliming
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O-total

= O-total Iﬂpsadministrasjon Valg: Org: Kristiansand OK - Arr: KOK 2 dagers Natt-o i Dyreparken - Lap: 20.03.2026 00:00 2, torehenriksen ~ o Hijelp

Q Forsiden
Lepsoppsett Lep Klasser Leyper Startbdser Enheter Roller  Kontingenter  Leiebrikker Oppdater sjekkliste Oppdater fra Eventor
Pameldte m Tid Konkurranseform Lagret i Eventor av o
. 20.03.2026 00:00 Individuell endags Rune Kittelsen Nye pameldte i Eventor
KOK 2 dagers Natt-o i Dyreparken ?
Mal brikkeleser
£ k 2 pameldingler) i Eventor er ikke importert
Malpasseringer genskaper (Eventor: 830, O-total: 828)
E Start Kategori Status Sist endret
Krets Rapportert 26.03.2026
i Lopeter over
[> Gjennomfering P
Lysforhold Distanse Format Lepkilde
) Matt Klassisk EVEMNTOR
7 Min klubb Tidsrommet for lgpet er passert. Sjekk at du
@ Liveresultater Testlep Stemplingsystem Jobber med riktig lop &
Rapporter ) .
PP Huk: av hvis du bare tester Emit Edl EmiTag sl
O-total
» Avansert: selvbetjening, startnummer og strekktidslapp
Fakturering
Fakturaklubb Faktureringsvalg Dokumenttype - Betalingsfrist dager
Bankkont fakt...
Kristiansand OK Bare de som sta Faktura e 14

Lagre i Slett arrangement



How It works



How it works . 2

OCl document ==
generator for PDF ==

Get events & entries

Eventor

On OCI:

O-total livesenter

Oracle Apex Results and entries
service

Database &
ORDS Card checked

Ll

Live results, start display, SR
control card check: S~ Syt

e v (vehn Vo s -

Web page, html + javascript —_—

y N

+

: = Load Card punch o
. balancerfor & ' "Ill‘
Competitors ‘ I A
self service own URL S
Get punches
Pushover Emit’s ETS |
alerts T

Claude n

chat

Emit’s hardware
readers

Browser JS

USB
Support




How It looks

5 min recorded demo




O-total deltaker

[ ]
S e lf S e rVI C e Pamelding Klubbmesterskap Hisay 28.08.2025 17:00

Endre pamelding

r
Sgk med brikkenummer
123456

Mavn

* Simple, mobile-
friendly public page

Stian Thorsen Ekern

Klubb
Hisgy OK

Klasse

H11-16N

Mytt brikkenummer

Lagre endring



emitLink

* Purpose: catch a punch when it
happens, in the forest

* Mark competitor as started

* Live results with running times and
lap times




Circuit diagram
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POST a punch to REST

Oracle PL/SQL

ORDS .DEFINE_HANDLER(
. . p_module name ‘pu’,

e m |t Ll n k C++ p_pattern ‘punch’,
p_method 'POST",
p_source_ type 'plsgl/block”,
p_items per page => @,

p mimes allowed => 'application/json®,
p_comments ULL,
p_source =>
'DECLARE
1 status varchar2(258);

response = sendATCommand(™AT+CHTTPCON=8" ;
logln(response);
response =-"";
delay(168);
sendATnowait("AT+CHTTPSEND=8,1,\"" + resourcePath + pathTail + wssSuffix + "\",”
int i =8; i < 188; i++
responsePart = getATresponse();

response += responsePart; BEGIN

0 _pu_ws.punch
(p_api_key =» :api_key,
p_imei > rimei,
p_time > :p_time,

if (response.index0f("+CHTTPNMIC: &,8") » -1) {

if (response.indexOf("ERROR™) > -1) {

crror-1n-resp

p_content » - - L content,
¥ status > 1 status);

delay(508);




Microcontroller

e What is it?
o MCU, SOC, Embedded-systems

* Espressif ESP32-S3
o Dual core Xtensa Ix7, 240 MHz
o Lots of IO
o Wifi — bluetooth
o Lots of support

* FreeRTOS - C++

CPU

Microcontroller
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Eventor integration

* Call Eventor REST services to get

e Events

* Entries

* Organizations (lotsa spam)
* Persons

* Authentication

apex_web service.g request he
apex _web service.g request

apex _web service.g request

1 clob := apex web service.make rest reques
p url => 1 api url,
p _ http method => "GET",
p_transfer_timeout =»> 18

)

€« C QReentorc BE Yy D2 L O @ 0O @ 8 =

Dokumentasjon av API-metoder

Denne siden inneholder en liste med de servicemetoder som er tilgjengelig i Eventors APT Mer
informasjon om API-et finnes 1 Eventors API-dokumentasjon.

GET https://eventor.orientering.no/api/events

Returnerer en liste med arrangementer som matcher sekeparameterne.

Query-parametere

Navn Obl Standard Beskrivelse
#900-01-01 . sose
fromDate Starttidspunkt (adaa-mm-dd hhomm:ss).
aa:00: 00
9999-12-31 .
toDate Sluttidspunkt (aaaa-mm-dd hh mm-ss).
23:59:59
Bp0e-91-01
fromModifyDate
B8 0808
9999-12-31
toModifyDate
23:59:59
Kommaseparert liste med arrangements-1D. Kan utelates
eventIds =

for a inkludere alle arrangement.

Kommaseparert liste med organisasjons-ID for
arrangerklubbene. Hvis en krets' organisasjons-ID angis,

isationId . . .

organisationias vil alle arrangementer i kretsen inkluderes. Kan utelates
for a inkludere alle arrangementer.
Kommaseparert liste med arrangements-ID, der
1=mesterskap, 2=nasjonalt lep, 3=kretslap, 4=narlep

lassificationId : L. y :

classiticationtds 5=klubblep. Kan utelates for a inkludere alle
arrangementer.

. Ma settes til true for a inkludere arrangementets

includeEntryBreaks false : . E =
pameldingsfrist.

includeAttributes false

Returnert element

EventList

GET https://eventor.orientering.no/api/events/documents

Retumerer en liste med dokumenter fra arrangementer som matcher spkeparameterne.

i~




Serial port communication

Web Serial API . : .
1. Javascript functions in file, loaded

Limited avaitaitty € e> e 0 - on the page that connect.

£ Secure context: This feature is available only in secure contexts (HTTPS), in some or all 2- Data received Sets page item ->
trigger dynamic action to process
reading

A Experimental: This is an experimental technology

Check the Browser compatibility table carefully before using this in production

JavaScript

__ File URLs
port =

} catch (e] #WORKSPACE FILES#pUCOmE. js

apex.message.alert("Kunne ikke velge seriell port: " + e.message);

console.log("Port selection cancelled or failed: " + e.message);

d-+"_PU_OPEN", - "TRYING'
console.log("This is page id "

+ pageld);
console.log("Trying to open port...");

v{pageId + " PU TYPE") == "EMIT MTRA"
t port.open({ baudRate: 9688, dataBits: 8, stopBits: 1, parity: "none", bufferSize: 188888 1});
onsole.log("Port opened™);




O-total.live

eype 6 (1.4 km) Strekktider

Grete Synneve Borge Howi
Siri Bjorvand

Lis Dazhli

Fray Greandahl

Eli Frafjord

Marita Hermnandez
Anne-Berit Rasmussen
Inger Mergaard

Eli Tufte Hanssen

Lena Hammer

Lise Harivedt

tin Mazrum

Torun Dyrkorn

Eli Marie Wiig
Aud Kjemperud

o-total.live/li

Skien OK
Birkenes IL
Laten o-lag
Lillomarka OL
Ganddal IL

OL Toten-Troll
OL Tensberg og omegn
Stokke IL

Eiker OL

Vestre Akers SK
Kongsberg OL
Larvik OK

Eiker OL
Porsgrunn OL
Eiker OL

10:51
10:40
11:43

12:12

14:49
14:47
16:21

18:41
19:11

21:26
23:01
23:10
24:56
27-00
30031
15:05

857

Egersund 0] ’

onTEY

Feilstempling
Feilstempling
Feilstempling



Live results

body

hi><span class="purple”>0</span>-total liveresultater</hl

div
h2 id="heading" ></h2
div class="grid-class-selector” id=rc1355—selectaﬂ" div
h2></h2
div id="results-container”></div
br><i><span class="purple”>0</span>-total liveresultater er inkludert i

div

script src="liveres.]js

body

script

let wsUrl = wsBase + “ords/ototal/res/class.
if (classId) {
wsUrl = wsUrl + " &
e if (selectedCla
Url = wsUrl + "&class - i

console.log( "Fetching results...’, wsUrl)
t fetch(wsUrl);
const data = await response.json();

if (classSelector && lallClasses) {
populateClassSelector(data);

updateResults(data);

5pan

1. Load mostly HTML page

2. JS Calls REST on O-total

3. O-total returns JSON with results
4. JS builds/updates page

-> Fast; Oracle does not need to
render page

o _result disp.result races json(

p limit =»-:rlimit,

p_from date => :from,

p_to date =»::to,
1 response);
‘application/json'", true);

¥X_response =>
owa util.mime header ('
1 clob :='1 response.to clob;
loop
1 clob chunk := dbms lob.substr(l clob, k chunk size, 1
exit when 1_clob_chunk is null;
htp.prn{l clob chunk};
1 offset := 1 offset + k_chunk_ si
end loop;



Support tools

* Administration Apex app
* Debug logging

* Push severity one errors over to Pushover
* Daily status also

1 clob := apex web service.make rest request(

p url =» "https://apl.pushover.net/1l/messages.json’,

p_http method => "POST’,
p_parm name =»> apex string.string to table( token:user:
p_parm_value => apex string.string to table('aiulgqfqg21l

18:24

Applications

2 Al Messages

< O-total
(total
N Ingen lep | dag



— Workspace

Baileys [ OpenClaw

I —~

WhatsApp pe RN Ve
! \\ / 0\

oS ///"/ \\

Meet Olga, our support /- wr

~»  himalaya

lalist |
p II," //q v\\\\ N
f [ gncu |4 %\ \
/ \ \'".‘Cla,ud APis
‘,I ."' .." "‘. \“ \_
."' ".' I".‘ I"\ Anthropic
@ Tore [/ ‘l'. “'. ¥
- v | |\ Openal
'I". o help@ ..". DALL-E
‘.’. o-total.no '.. \ \
Illi‘ ||" '|| I'ny ll“
‘ v" o-total MCP
% GitHub prod read-only
- Based on openClaw .,
- Fixes issues .
- Codes new features When to escalate to Tore NPT
i - ion data edits
- Answers su P pOl’t e-mail Anything involving timing logic, result cal_cula’uon changes, or production data :
- Analyzes production issues - Erors in severiy 1-2 that you can't SXP.E \
<
- Uses Anthropic + local ollama LLMs . Pushover



The user
experience




User-
friendly:
Testimonials

-

ca‘e\\EQG SOHG[M 1 F

-m:

RINGSW
By

Utrolig greit

Jeg har i flere &r veert eneste i klubben som
kan ta tidtakerjobben, men pa de 3 lapene
viarrangerer iar er vi 3 forskjellige tidtakere
pa o-total, og garsdagens debutant bestod
med glans. Utrolig greit & jobbe med et s&
velfungerende og enkelt program. - Svein
Erik, Segne og Sogndalen
orienteringsklubb

)
F@“«'
&
G
Cy

Lett 4 bruke

For meg som aldri hadde tatt tiden fer var
det lett 3 sette seg inn i, og mye mindre
arbeidskrevende enn jeg hadde trodd pa
forhand & ta ansvar for tidtakingen. -@rjan
Aas, Birkenes IL

KABELVAG
ORIENTERINGSLAG

Supert

Takk for en super tidtakingslesning! Det er
jo en liten revolusjon dette i forhold til
tidligere lgsninger. - Jan Erik Paulsen,
Kabelvag O-lag

%

4oL ot

Myyye enklere

O-Total har gjort tidtaking myyyye enklere
for oss | Molde og Omegn Idrettsforening. -
Halgeir Dahle, Molde og Omegn
Idrettsforening



How to design a user experience

e Answer “How dol...”

* Use their language

* Feels natural: «<«The objective of UX design is to
minimize the cognitive overhead» (MIT prof)

* One year of beta testing in my local region. Easy to
find candidates, everybody hates timing and
accepts offers for help.

e Stand behind the users (literally), see where they
get unsure, add nudges, hints, functions. Repeat.



Development _

0_

Claude Code for coding A

tools 8
B o_contact_addresses.sql
B o
B o
B o
Oracle SQL Developer in 8 o
VSCode 0 o
B o
Oracle always free ATP for 8 o
development o

B o

Github for version control B o

B o

ccards_rental.pkb
ccards_rental.pks
checklist.sgl
classes.sgl

competitors.sq|

countries.sql
course.pkb
course.pks
courses.sq|
ctrl_ws.pkb
ctrl_ws.pks
debug_log.sql
displays.sql
dyncont.pkb
dyncont.pks
emit_ets.pkb

e La it Tl B

OUTLINE

assistance {} o ctrl ws

[¥] PROCEDURE ctrl_hello (...
(¥) PROCEDURE tag_pass (p..
Y] PROCEDURE imei_avent ...

| document ...

X _status := nvl(l status, x status);

1 position := "set event time zone';
if dbtimezone !='1 event tz then
EXECUTE IMMEDIATE ‘alter session set time
end if;
o _utils. log entry('9", 1 proc, 1 position, 'event
1 position := "update last seen and battery 1
if 1 last seen is null or 1_last seen < curre

1 battery level := to_number{translate(p_

update o pu connectors

set last seen = current_date,
battery_level = 1 battery level

where pu_connector id = 1 pu connector id

update o_punching units

set battery level = 1 battery level,

last seen = current_date

where punching unit id = 1 punching unit_

end if;
-- time har format hh:mm:ss:msec
if p time is not null-then
1 position := "set read time to ' || p_time;
begin
1 read time := to timestamp(to charic
exception when others then
1 read_time := current_timestamp;
o utils.log entry("2', 1 proc, 1 posi
end;

PROBLEMS OUTPUT DEBUG COMSOLE SERIAL MONITOR 501 HISTOR

=y L9 " Oor - " " J9990r_ = """ a2 - .



€ Pre-built functions

Document Generator A

Pre-built function

= united codes

=) APEX Office Print

Creating PDF reports. Why
Is this so complicated?

* First choice: Apex Office Print
* Very fast
* Veryreliable
 Many useful functions
* Excellent support
* .... but: too expensive for this app

* 100 free reports a month should go a long way, but
there is always one user experimenting and creating
150 invoices. And | don’t want to charge users per pdf

* So, let’s try Oracle Document Generator on OCI instead.



Oracle document generator

PEF listing OCK0

---------------

o

A pre-built function. Charge per CPU second/RAM usage, cheap (NOK 20 / month).
Setup steps: function, connection, bucket, policy, group, ...

Slow to start. Cold starts can take 2 minutes, too long to wait for a report.
Subsequent (warm starts) respond fast. Loops takes long.

«Provisioned concurrency» keeps minimum 10 instances (containers) running all the
time. Keeps inital response time down, but not cheap anymore (NOK 1500/month)

Also quite buggy, IMHO.

Trick to avoid cold starts without paying for provisioned concurrency: Launch an
empty report every 6 minutes as long as users are logged on and no report has been
run recently.

This feels so unnecessary. Now we are using Carbone office/pdf creation on a
compute.



SQL topics: SQL macros

* Like pl/sqgl functions, or views with parameters

* Effective: Inserts text into the SQL statement, so avoids switching
between pl/sgl and sqgl engine

* Lookups: scalar
* Results: single source of truth: table



Scalar macro example

FUNCTION dob to age sqgl{
p dob IN DATE
) RETURN VARCHARZ2 sql macro({scalar) is

return "trunc(months between(sysdate, op.birth date)/12)°;
end dob to age sql;




FUNCTION class result (
p event race id IN NUMBER,
p event class id IN NUMBER default null

) return clob sql macro(TABLE) IS

begin
return q’ [
select
case when instr(result list mode, "NoTimes") >"@
else total seconds used
end total seconds used,
case when instr{result list mode, "Unordered" ) example
else case when status = "0K' then total seconds
else null
end
end seconds behind,
case when instr(result list mode, ‘"Unordered” ) =
else RANK() OVER (PARTITION BY event class 1&
end place,
pursuit real seconds,

Table macro




SQL topics: Pipelined function

* Competitor search: constructs sqgl based on search term.

* Apex “search as you type” LOV returns incomplete results with
slow connection

Code Editor - SQL Query

FUNCTION comp_person_search ( competitor id,
p_text IN VARCHAR2, person_id,
given_names,
family name,
org_short_name,
org_country,
ccards

p_search_scope IN VARCHARZ,
p_event race id IN - NUMBER
) RETURN comp_tbl type pipelined IS

o_entry.comp person_search (
p_text =» P117_TEXT,
p_search scope =» :P117 SCOPE,
p event _race id =»> :APP_EVENT RACE ID
)s




Economically
speaking

Oracle claims that
«Oracle APEX
Service offers

tremendous value
for the price.”

—thatis actually
correct

| have not found
other providers or
other frameworks
that can compete.

Currently, Oracle

charges <2000

NOK a month for
O-total.

But will it last?
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