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7. Line Configuration

Line Config describes your production line to Cedarlnsight. Required role: Supervisor.

Recommended configuration order: Counters - Program (with stages) - Products, then optionally Sensors, Takt,
Cycle Stations and the Downtime catalogue. See also the commissioning checklist in chapter 3.6.

7.1 Programs

>\.¥ Cedarlnsight Program

+ ADD PROGRAM

B scoreboard Al .

M Production
NAME conE coLor THROUGHPUT UNIT STAGES PRODUCTS sTATUS AcTIONS
§ Bottleneck
Demo Alpha Line DEMO-A W=e225F5 UPH 3 1 Active ’
£l nNotifications
- Demo Beta Line DEMO-B [=:84780 UPH 2 Active Vs
[@ Analysis v
Simulator Line SIH-PBX [T R UPH 6 1 Active ’
#1 Line Config 3
<> Program
a
¥ Cedarinsight < Simulator Line SAVE
B scorebosrd PROGRAM SETTINGS
m Froguction Simulator Line
§  Boteneck i ~ctive
Q  Mocations (<) cEeEEsEsEEECEES
@ Analysis v UPH 0
##1 Line Config 1 a0 B
<> Progrem - e Somienea
. 5 60 300
@ Product
B Coun sTAGES
STAGE NAME ROLE STATION MODE COUNTER | CYCLE STATION TIMEOUT (5) ONTIMEOUT ACTIONS
Q  Cycle Stations
. Inpus Inpet Counter Simulator Input (counterd) — counter @ 192.168.175.61 30 Down N |
N, Sensors
Cutting Intermediate Counter Simulator Cutti terl) — counter] @ 192.168.178.61 30 RUNNING_SLOW .
@ Takt
3 Azsembly Intermediste. Eycle hssembly - co 192.168.178.61 - - /i
@ Downtim:
al Quality Intermediate Counter Simulator Quali 30 RUNNING_SLOW '
& System >
oup ouput Counter Simulator Output (e unterd @ 192.168.172.61 0 oown A |
® DEFECT REJECT Ve
Simulator QC Rejected (counters) — counters @ 192.168.178.61 -
1 3600 RUNNING_SLOW -
SENSORS sens
NAME SENSOR KEY N WARNLOW WARN HIGH GRITLow CRITHIGH ACTIONS
TaKT
TAKT SOURCE WARN LOW WARN HIGH cRITLOW CRITHIGH ACTIONS
@ admin

v

Line Config » Program defines line configurations. Click a program to open its detail view with the tabs Stages,
Sensors, Takt, Products and Program Settings.

Buffer Buffer Buffer

Line Input

Quality Station

Line Output

Line input

Station 1 output Station 2 output
counter

Line output
counter counter counter

Scrap
counter

Programs usually have stages that are connected to counters or cycle stations:
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An Input stage (defined by the first position in the list)
Several processing stages with counting between the stages
An Output stage (defined by the last position in the list)
Optional: one or more scrap counters

The minimal configuration is one output counter. The counter inputs are used to calculate the OEE values.

The program can also include takt and sensors. Those inputs do not have impact on the OEE calculation, but can
be used for correlating in the production analysis or via the Al analysis (see below) .

Program settings

Field Meaning

Name / Code Display name and short code (code is shown on the Scoreboard). The code cannot be
changed after the first production run

Color Default color for this program's runs

Cycle Time (s) Default ideal cycle time (can be refined per product)

Throughput Unit Units per hour / minute / day; affects throughput displays; the actual throughput is
defined at the product

Decimals Decimal places for throughput values

Poll interval (s) How often counter values are sampled (default 1)

Write interval (s) How often sampled readings are written to the database (default 60)

Bottleneck min diff (%) A stage must be at least this much slower than the fastest stage to count as deviating

Bottleneck min duration (s) | The deviation must persist this long to become a confirmed bottleneck

Bottleneck window (s) Averaging window for throughput comparison

Stages

Each stage is one counting point of the line, in process order:

Field Meaning

No. Position in the process (1 = first), automatically determined

Stage name e.g. “Filler”, “Capper”, “Packer”

Role Input, Output, Defect / Reject or Intermediate

Counter The Pinebox counter or cycle station mapped to this stage (registered in 7.3) [PBX]
Units per count Multiplier, e.g. 6 if one counter tick equals one pack of 6 units

Timeout (s) No count for this long = stage considered stalled (drives Down detection, chapter 2.3.2)
On timeout Behaviour when the timeout fires

Roles matter for OEE: the Input stage counts Units In (actual quantity), the Output stage counts Units Out
(good quantity), a Defect/Reject stage counts rejected parts, and Intermediate stages are used for
throughput and bottleneck analysis.

A stage can alternatively run in Cycle mode instead of Counter mode; it is then fed by a cycle station (section
7.4) rather than a piece counter.

Sensors / Takt tabs
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Assign registered sensors (7.5) and takt sources (7.6) to the program and set warning/critical thresholds (Warn
low/high, Crit low/high). Assigned sensors and takt appear in the run trend chart (chapter 6.3). The recorded
data is used to correlate takt times and sensor values with the throughput of the line, e.qg. if air pressure drops,
the takt times get longer.

6 The sensor data and takt time is recorded but does not contribute to the OEE calculation.

7.2 Products

Line Config - Product manages the articles you produce. A product runs on a defined program, but with it's own
cycle time. Example: Filling lines that use the same stations for filling and labelling, but fill different container
sizes (this different speeds and cycle times).

Q_\.g Cedarinsight Product + ADD PRODUCT
Scoreboard AH: - AH 7 -
M Preduction
PRODUCT NAME PART NUMBER PROGRAM COLOR CYCLE TIME ($) STATUS ACTIONS
! Bottleneck
Demo Product Alpha DF-41 Demo Alpha Line 60 Active P |
0 Notifications
N Demo Product Beta DP-B1 Demo Beta Line 90 Active P |
[ Analysis ~
Simulator Product SIN-F1 Simulator Line 7 Active P |
ina Manfin ~
)g‘_g Cedarlinsight <« Simulator Product SAVE
Scoreboard PRODUCT SETTINGS
M Production simulator Product SIM-P1
{ Bottleneck Simulator Line - 7
Q1 Notifications D Active
@ sl v ccose(x]) SEESSEEEEEENEED
nherited from Simulator Line: ([} #@0ABES

fil  Line Config -~

Per product:

Field Meaning

Product Name Display name (mandatory)

Part Number Your article/part number

Program The program used to produce this product (mandatory)

Cycle Time (s) Ideal cycle time per unit, the basis of the Performance calculation (chapter 10.3)
Color Override Optional colour for timelines/charts; by default the product inherits the program colour

' An accurate ideal cycle time is essential; a value set too high makes Performance look better than
it is, and vice versa.

7.3 Counters

Line Config -» Counters is the registry of Pinebox piece counters.The counter values are used as input to the
programs. In order to use counters, they need to be defined and configured in the Pinebox.
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& cedsrinsight Counters

Scoreboard All .
M Production
D NAME COUNTER KEY HOST / IP PORT DESCRIPTION STATUS LIVE VALUE ACTIONS
{ Bottleneck
O simulator Input (counter0) counter@ 19216817861  18ase Active P
01 Notifications
] Simulator Cutting (counter1) counterl 192.168.178.61 18888 Active Fan |
@ Analysis .
O simulator Assembly (counter2) counter2 192168.178.61 18080 Active VN |
T+ Line Config A
O simulator Quality (counter3) counter3 192168.178.61 18080 Active /@
<> Program
O Simulator Output (counterd) counterd 192.168.178.61 18888 Active Fa |
@ Product
O simulator QC Rejected (counters) counters 192168.178.61 18088 Seeded to match the OEE Production Line Simulator — point it at the host running that simulate Active 1
@8 Counters
O simulator Inline Scrap (counters) counters 192.168.178.61 18888 Seeded to match the OEE Production Line Simulator — point it at the host running that simulatc Active Vs |
{  Cycle Stations
Edit Counter
EIWH“ul;'lHan[;ULJH#'UI
counterD
192.168.178.6 18080

Seeded to match the OEE Production Line Simulator

.J’lu:t Ve

cance. [

Each entry stores:

Field Meaning

Name Display name

Counter Key The key exactly as it appears in the Pinebox counter data [PBX]
Host / IP, Port Address of the Pinebox providing this counter (default port 18080)

Rather than typing keys manually, use the scan functions:

Scan Pinebox for Counters

% scam mETwoes

his devioe (pinebo-00012. fritz_box, 192.168.1° 18080

SCAN CLOSE

1. Scan for counters: reads the available counter keys from a selected (or manually entered) host.
2. Scan network: discovers Pinebox devices on the local network for remote counters
3. Import the keys you need; already registered keys are marked.

Read fetches the live values of all registered counters; use this to verify the mapping (unreachable hosts are
reported).
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Manual [PBX].

0 Which physical input feeds which counter key is configured on the Pinebox, see the Pinebox
The default port on the Pinebox is 18080

7.4 Cycle Stations [PBX]

Cycle stations monitor machines whose cycles are detected from their power consumption (e.g. presses,
moulding machines): the Pinebox measures electrical power/energy, and a detector recognises each machine
cycle from the power rise at cycle start and the power fall at cycle end.

In the list of cycle stations, the detected buffers are shown and can be updated

¥ cedarinsight  Cycle Stations =) EHA

NAME STATION KEY HOST PORT DESCRIPTION STATUS SOURCE BUFFERED ACTIONS
Scoreboard

Assembly counter2 192.168.178.61 18080 Seeded demo cycle station — point it at your simulator's accumulator endpoint for this host [ Active ] 2] EE A |
M Production

7.4.1 Registering cycle stations

Line Config = Cycle Stations manages the registry (pen symbol). Cycle stations serve as input to the program
counters. To use cycle stations, they need to be configured in the Pinebox.

Edit Cycle Station

counter?

192.168.178.61 18080
Seeded demo cycle station — point it at your

simulator's accumulator endpaint for this host

Auto-scrap Ask aperato Auto-continue

Per station:
Parameter Meaning
Name Station name for identification
Station Key Identifier on the source device (Pinebox)
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Parameter Meaning

Host/Port Pinebox IP or hostname and port
Description Internal description of the cycle station
On stall see below

As with counters, Scan discovers devices on the network and imports the stations they advertise.
On stall defines what happens when the detector flags a stalled cycle:

¢ Auto-scrap: the part is automatically counted as scrap,
¢ Ask operator: a resolution prompt appears; the operator chooses Scrap, Complete or Re-enter,
¢ Auto-continue: the partial cycle is accepted as complete.

7.4.2 Calibration

- Assembly accumulatiny

Live power scope and detector tuning.

AVG POWER (NOW) POWER RATE (NOW) OBSERVED IDLE OBSERVED PEAK DETECTED CYCLES
4.80 kW 121.0 W/s 919.2 W 4.37 kW 17
LIVE POWER SCOPE ~2 min window - scroll to zoom - drag to pan Q >
4.500 00
4.000 I
’ } i 00
3.500 | ) ’
3.000 ' ’ 1.000
2.500 ’
E 3
2.000
1.500 00!
1.000
000
500
o -3.00!
22:05:26 22:08:13 22:06:23 22:06:44 22:06:50 22:07:15
= avgpower (W, left) ~  power rate (W/s, right) Detectad cycle Stall /timeout ~  baseline —  startrise  endfall
Click to set start marker - click again to set end - energy is integrated under the curve
DETECTOR
0 1000 1000 0,004 30 Slow timeout (s
600 T min (s) T max (s)

Watch the rate trace (right axis, W/s). Set start rise to the leading edge peak and end fall to the trailing edge dip. Use min energy to prevent noise triggers SAVE

The Calibrate view shows a live power scope (~2 min window; scroll to zoom, drag to pan) with the average
power and its rate of change, plus the currently configured thresholds and the observed idle/peak values.

Detector parameters:

Parameter Meaning

Baseline (W) Machine idle power draw, used for stall detection

Start rise (W/s) Minimum rate of power rise to begin a cycle (right scale)

End fall (W/s) Minimum rate of power fall to end a cycle (right scale)

Min energy (kWh) Minimum accumulated energy before the end condition may fire (noise guard)
Stall timeout (s) Average power below baseline for this long = cycle flagged as stalled

Slow timeout (s) / Max cycle (s) Limits for slow/overlong cycles
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Parameter

Meaning

T min /T max (s)

Optional duration gate , cycles outside these bounds are not accepted as OK

Calibration procedure:

1. Let the machine run a few normal cycles.

2. Watch the rate trace (right axis, W/s): set Start rise to the leading-edge peak and End fall to the
trailing-edge dip of a cycle.

3. Set Baseline to the observed idle power.

4. Use the energy measurement to determine Min energy: click once on the curve to set the start marker,
click again for the end marker; the energy under the curve and the time span are displayed. Set Min
energy safely below a normal cycle's energy but above noise level.

5. Save and verify that the Detected Cycles markers match the real machine cycles.

7.5 Sensors [PBX]

‘
Q DISCOVER SENSORS

& cedarinsight ~ Sensors

Scoreboard All -

Production
] NAmE SENSOR KEY UNIT VALUE TYPE DESCRIPTION STATUS SOURCE ACTIONS

)
) Bottleneck
O pemo Temperature demo_temperature K float - Active P |

Notifications

How sensor data reaches Cedarlnsight

Sensors are the one data type in Cedarlnsight that is pushed, not polled; everything else (counters, cycle
stations, takt) is fetched by Cedarlnsight itself on a timer, and sensors instead arrive whenever the source
decides to send them. The path is:

1. Pinebox: the 10-Link sensor data is configured and poweredread at the hardware/fieldbus level. [PBX]

2. Node-RED: a flow running on the Pinebox (local or remote) cyclically (via cyclic inject) reads that value
as described in the Pinebox manual, packages it into the JSON shape CedarInsight expects, and sends it
on.

3. Cedarinsight: serves the receiving endpoint and stores what arrives. Nothing needs to be configured on
the Cedarlnsight side to make it “listen”; the API is always up as part of the normal backend, and the only
setup is registering the sensor here in Line Config = Sensors so incoming keys are recognised.

POST http://<cedarinsight-host>:8000/api/sensors/ingest
sent as a single sample object or an array of them, e.qg.
"'[{"sensor _key": "linel temp", "value": 74.2, "unit": "°C"}]''
The full payload contract, field-by-field, and a worked Node-RED flow example (input node - function node -

HTTP request node) are in chapter 11.6 [PBX]. This section covers the registry side: what to configure here once
data is flowing.

Registering a sensor
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Edit Sensor

@ Active

CANCEL SAVE

Per sensor: Name, Sensor Key (must match the sensor_key the source sends, exactly; this is the only link
between the incoming push and the registered row), Unit, Value Type, description.

Use Discover sensors to list keys currently sending live data (i.e. anything that has POSTed to the ingest
endpoint recently, whether registered yet or not) and Register them directly, including their current value, so
you can identify each signal before naming it.

If a not-yet-registered key's push includes display name/unit, the sensor is auto-registered on first arrival;
Discover will simply show it as already present. Once a sensor is registered and named through the Ul, pushed
display_name/unit values never overwrite what's set here, the Ul always wins.

Checking that data is actually arriving

The Source column in the sensor list reflects whether a sample for that key has arrived recently (within the last
30 seconds):

¢ OK (green): a sample was received within the last 30 seconds.

¢ stale (amber): no sample for longer than that; hover the chip for the last-seen time. Registered sensors
keep their configuration regardless; this only reflects whether the push side is currently alive.

e — (grey): no sample has ever been received for this key since the backend last started.

This is independent of whether a production run is active; Node-RED can push (and this column will show OK)
even with the line stopped.

7.6 Takt

Takt is the cycle time of one individual unit (e.g. robot) how long that one process took, timed directly by the
Pinebox, not derived from a counter. Takt is the time measurement between two events, e.g. a movement from
A-to-B with a sensor on both ends.

Takt is complementary information, not a driver of OEE: unlike Counters and Cycle Stations, takt values never
feed into Availability, Performance, or state transitions; like sensors they exist purely to catch a single slow (or
suspiciously fast) cycle in the moment, via the warn/crit thresholds set on the program assignment (7.1),
which raise notifications when breached and get overlaid against actual values in the run trend chart (6.3) for
root-causing dips seen in the “real” OEE numbers.
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Takt Q, SCAN FOR TAKT
All -
O wame TAKT KEY HOST/IP PORT DESCRIPTION STATUS SOURCE ACTIONS
O Demo Takt Sensor demo_takt localhost 18880 - Active Va |

Line Config - Takt registers takt (cycle-time) sources measured by Pinebox timers. Per source: Name, Takt
Key (must match the key of the Pinebox takt endpoint exactly [PBX]), Host/Port, description.

Edit Takt Source

Demo Takt Sensor

demo_takt

. Active

CANCEL

Scan for takt reads the available timer keys from a Pinebox (local or remote) and registers them directly.

Assign takt sources to a program (7.1) to monitor cycle times against thresholds and overlay them in the run
trend chart.

7.7 Downtime reason catalogue

Downtime Configuration

CATEGORIES REASONS

Cats
Category Name 4+ ategory Type Status
Code
7
® Demo Mechanical DEMO-MECH A Unplanned Active
a
4
Demo Planned DEMO-PLAN Active
g
ltems per page: | 25 - 1-20f2

Line Config » Downtime maintains the two-level reason catalogue used when classifying stops (chapter 5.4):
Categories (e.g. “Mechanical”, “Material”, “Organisational”) each containing Reasons.
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Edit Category

Category Mame
[- Demo Mechanical

A UNPLANNED @ FLANNED

CI:I:-'-=:-:ZE.
i Active

CANCEL SAVE

Field

Meaning

Category Name

Display name of category/reason

Category Code Unique short code, e.g. MECH-FAIL, cannot be changed after creation
Type Planned / unplanned classification

Color Color used in charts

Sort Order Display order in the selection dialog

Keep the catalogue short and unambiguous; operators must find the right reason in seconds.
Prefer ~5-10 reasons per category over an exhaustive list.
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