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RouteXL

RouteXL is an add-in to SpatialXL that allows optimised routing, transportation
scheduling and high-speed bulk routing operations.
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Transportation Scheduling

&% RouteXL v6.0.043 - O X

Network Routing Optimize

FROM

Transportation scheduling

Create a transportation schedule for clusters of points.
Each cluster is round robin routed.
Total times and distances with wait times are generated in a grid




There is a sample Excel file available to download from our website that you
can use and follow along with in the steps below: Transport-Schedule-Sample-

Workbook.zip

How to set up and input your data

Load your Routing Network by browsing to your .routingDB file. Your Routing
Network will be displayed in the bottom right corner of your RouteXL window.
I loaded newzafza.routingDB which is the South African Routing Network.

& RouteXL v6.0.043 — O X

Network Routing Optimize

FROM - n *
FOWG- A0 | OROE |y M -
Transportation Scheduling

Load network
Load a routing network

Iculate |SW| Export

newzafza.routingDB

g Depots

‘ﬁ Call Points
Y

Q@ Results

The Depots tab is automatically selected first by default. Copy from your Excel
spreadsheet and Paste from Clipboard by right clicking in the Depots area —
You can have more than one Depot set up. | just have one set up for my exam-

ple.

Depots Longitude Latitude Stop Long Stop Lat
Depotl 28.11069522 -26.28741964 23.11223 -26.271



https://primethought.blob.core.windows.net/downloads/Transport-Schedule-Sample-Workbook.zip
https://primethought.blob.core.windows.net/downloads/Transport-Schedule-Sample-Workbook.zip
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Paste from Clipboard

B B2 e

Import Csv

Copy to clipboard »

Save to Csv

Pivot to Excel

newzafza.routingDB .

@ RouteXL v6.0.0.43

Network

Routing

Optimize

ﬁ Call Points
% Results

Calculate
Long(X) Lat(Y}
Depots: |Longilude V| |La|i||.|de V|
Depots Longitude Latitude Stop Lon Stop Lat
9 Depots p g | | p Lang p
b Depotl 28.11069522 -26.28741964 28.11223226 -26.27083149

newzafza.routingDB .

Your Longitude and Latitude will now

be populated for your Depots.

1D~ |NAME HIT: ~[LATITUDE - | DEPOTS | - |CLUSTER | ~! @ RouteXL v6.0.043 - o X
136 ALBERTON HYPER LIQUOR 28122200 -26.272800 Depotl 9 ) .
138 ALBERTON WHOLESALERS 28122167 -26.270050 Depotl agl Nevork  Routing  Optimize -
139 BP~GROBLER SERVICE STATION 28122770 -26.276130 Depotl ol ; = %"
140 BP EXPRESS~RANDHART 28194684 -26.337667 Depotl Transportation Scheduling
141 BRACKENDOWNS LIQUOR STORE 28194684 -26.337667 Depotl Calculate L;J Export
142 CALTEX*HENNICO SERVICE STATION 28124850 -26.260540 Depotl
143 CALTEX~FLORENTIA MOTORS 28.135400 -26.263000 Depotl Long(X) Lat(Y) StoplongX)  StoplatY)  Link Delay Extra Distance
144 CALTEX STARMARTSTAR SERVICES 28112600 -26.340280 Depotl 2 Depots: [Longitude ~ [Latuce || < <] <] < <
145 NUNOS CONVENIENCE STORE 28115820 -26.264900 Depotl 12 s ‘ Sl Cluster ‘ Sl Sl Sl 9
146 CHECKERS™ALBERTON CITY 28112800 -26.254500 Depotl 121 column:
148 CALTEX~COYS SERVICE STATION 28.126640 -26.263104 Depotl 14} Shittime: oo Load: Factors 0 & [ =
149 DAILY CONVENIENT STORE 28127100 -26.261400 Depotl [ |/ oaieliom: &0 e
150 ENGEN QUICK SHOP~BRACKENTEN MOTORS 28.086900 -26.321800 Depotl 1t
152 ENGEN QUICK SHOP~JACQUELINE SERVICE STATION 28115767 -26.296617 Depotl 5
153 ENGEN QUICK SHOPKRITZINGER SERVICE STATION 28147534 -26.264817 Depotl 17! 9 Depots | Drag a column header here to group by that column pel
154 ENGEN QUICK SHOP~NEW MARKET SERVICE STATION 28122300 -26.272000 Depotl 9 |
155 ENGEN QUICK SHOP~NEW REDRUTH 28127140 -26.272440 Depotl 141 | @ col points =
156 ENGEN QUICK SHOP~VERWOERDPARK SERVICE STATION 28.144480 -26.273980 Depotl 13—
157 ENGEN QUICK SHOP~VILLAGE MOTORS 28106320 -26.309980 Depotl 3l @y resuts
158 SASOL DELIGHT~MEYERSDAL 28091434 -26.289217 Depotl 7 B Paste from Clipboard
159 FRIENDLY SUPERMARKET~RETSOS 28117450 -26.296867 Depotl 5 =
160 HELENS CAFE 28122300 -26.272800 Depotl 9 | tmportcsy
161 HOT SPOT LIQUOR 28128100 -26.259200 Depotl 15!
163 KWIKSPAR~MAYBERRY PARK 28.121930 -26.319390 Depotl 2 @ Copy to clipboard D
164 LIQUOR CITY BRACKENDOWNS 28.095660 -26.339550 Depotl 1 @ S
165 LIQUOR VILLAGE 28120150 -26.268784 Depotl 10!
166 LOCO LIQUORS 28107620 -26.309380 Depotl 4 B Pivotto Excel P —
167 117 28170800 7R 7RSANA Nanatt 12 -




Select your Call Points tab now. Copy from your Excel spreadsheet and Paste
from Clipboard by right clicking in the Call Points area.

(Note: You need to have a pre-set-up Cluster column in your Excel spread-

sheet. [ used the Auto Cluster tool from Spatial XL to generate these clusters in
this example.)

& RouteXL v6.0.043 — | X
Network

Routing

Optimize
| SPO® |« -

Transportation Scheduling

Calculate | "W | Export
X (%)

138 ALBERTON WH...
139 BP~GROBLER S...
140 BP EXPRESS~...
141 BRACKENDOW...
142 CALTEX~HENN...

28.122167
28.12277
28.1946584
28.194684
28.12485

-26.27005  Depotl
-26.27613 Depotl
-26.337667 Depotl
-26.337667 Depotl
-26.26054  Depotl

Long(X) Lat(Y) Stop Long(X) Stop Lat{Y) Link Delay Extra Distance
Depots: Longitude -~ Latitude ~ w ~ ~ w v
Bl LONGITUL ~ |LATITUDE - | Cluster v - = =
Shift time: 0.00 = Load D ~ Factors: 1.00 = 1.00 =
Max Paralellism: |1 = Call ID: ~ Optimize: Second W -~
Q Depots Drag a column header here to group by that column D

D HAME LONGITUDE LATITUDE DEPOTS CLUSTER

ﬁ Call Points

T = A = = Afdc = -
' 136 ALBERTON HYP... 28.1222 -26.2728 Depotl 9
g@ Results

newzafza.routingDB

Your Longitude and Latitude will now be populated for your Call Points.

Long(X)
Longitude -

Lat(Y)
Latitude o

Stop Long(X)

Stop Long v

Stop Lat(Y) Link Delay Extra Distance

Depots: Stoplat ~  |Depots ™ = ~

Click the dropdown arrows and select Stop Long and Stop Lat.

The purpose of these columns is for example if you have a refuse disposal com-
pany like Pikitup, after you have collected what refuse you can, you might need
to dump it at a dump site which is not the same as the depot. You might do many
trips to the dump site before you return at the end of the day back to the depot.

Click the dropdown arrow under Link and select Depots. (There needs to be a
common column with common data between the Depots and Call Points. This
will be your link and will allow the program to process your data correctly.)



You can set up Delay if you have a delay at your Depot. I don’t have a delay in
this example, so I just left the field blank.

You can set up Extra Distance if you have any extra distance to add to your
Depot. I don’t have any extra distance I would like to add to my Depot in this
example, so | just left the field blank.

Long(X) Lat(Y) Stop Long(X) Stop Lat(Y) Link Delay Extra Distance
Depots: Longitude ~ | Latitude ~ | Stoplong | Stoplat ~ |Depots v v v
Call paints: LONGITUL v | |LATITUDE + Cluster CLUSTER | DEPOTS ~ “ v

column:

Click on the dropdown arrow by Cluster column and select CLUSTER.
Click on the dropdown arrow under Link for Call points and select DEPOTS.

You can set up Delay if you have a delay at your Call points. I don’t have a de-
lay in this example, so I just left the field blank.

You can set up Extra Distance if you have any extra distance to add to your
Call points. [ don’t have any extra distance in this example, so I just left the
field blank.

Long(X) Lat(y) Stop Long(X) Stop Lat(Y) Link Delay Extra Distance
Depots: Longitude - Latitude ~ | Stoplong -~ |Stoplat ~ Depots o ~ o
Call paints: LONGITUC ~ |LATITUDE v E:clzTLSl::r: CLUSTER v |DEPOTS - v
Shift time: 0.00 = Load: VOLUME -~ Factors: 1.00 = 1.00 =

Shift time at this point is not being used as we are first scheduling the routes.
The trips will be scheduled later where we can then use Shift time.

Load will be your volume. Click the dropdown arrow and select VOLUME.

Factors for Delay and Extra Distance are set at a default 1 which means nothing
is changed. If there is a factor that is needed to be put in for this, you can adjust
accordingly. A factor of 0.5 for example for Delay and Extra Distance would
mean that the Delay and Extra Distance for the Depot or Call point would be
half - A factor of 2 for example would mean twice as long.

-

Max Paralellism: |1 = Call ID: D b Optimize: Second Wi



Max Parallelism is set at 1 as a default. This is the basic setting for processing
your data.

Call ID is your Unique ID for your Call points data — this ID needs to be
unique in order to do the routing correctly.

You can choose to Optimize by First Weight (Meter) or Second Weight (Mi-
nute). [ have chosen the latter in this example.

Jix| calculate ||S9| Expor

z Routes

I_i Schedule trips

——— FrTRTF T Tr

Click on Calculate and select Routes.

@ Beps Started:  20-29-05 17:45:42 - Ended:  20-20-05 17:45:43 ~ | User: |wayne Ma
Link Return... | Shift T... | Delay Distance | Amount X Y Stop X |StopY |Nede ID
:ﬁ' S| Depotl  Distan... 0 1210 28.110.. -26.28.. 28.112.. -26.27.. 17100.. | |
E@Resu\ts
Calculated in 1 077ms newzafza.routingDB

Your routes were Calculated in 1077ms which is 1077 milliseconds. The Re-
sults tab is now populated.

Understanding your data

Link Return Trip Shift Time | Delay Distance Amount

Distance: 2354.85009765625, Time: 3.9449999332... 0 1210

Return Trip is populated which is the Distance and Time it takes to go back to
the Depot from the Stop point which could be your dump site in this example.

Amount is your total volume or load of all your clusters together for Depot1.



Distance: 2354.85009765625, Time: 3.94449,., ]

Call Clusters | Shifts

Cluster Key Is Initial Distance Time
b 9 v 6225.00993347168 8.74890971485138
11 v 5026.97012329102  6.87499994039536
13 v 80303.005859375 78.3070049285889
15 v 7964.91040039063 11.0149996876717
17 v 12209.8703613281 17.85699903965

Expand Depotl by clicking on the +.
You will see all your clusters there populated under Cluster Key.

Is Initial ticked on means it is the initial trip from the Depot to the Call points
and not from the Stop point to the Call points.

Distance and Time is the total round trip for each cluster.

Trip Geometry Start Trip Subsequent Trip Amount Trip Points

Distance: 6225.00... | LINESTRING(28.1... Distance: 6225.00... Distance: 6183.36... 91 PrimeThought.Rou..
Distance: 5026.97... | LINESTRING(28.1... Distance: 5026.97... Distance: 3412.25... 80 PrimeThought.Rou..
Distance: 80303.0... | LINESTRING(28.1... Distance: 80303.0... Distance: 79965.4... 105 PrimeThought.Rou..
Distance: 7964.91...  LINESTRING(28.1... Distance: 7964.91... Distance: 5779.79... 59 PrimeThought.Rou..
Distance: 12209.8... | LINESTRING(28.1... Distance: 12209.8... Distance: 10528.3... 63 | PrimeThought.Rou..

The above are the rest of the columns.

Trip contains both Distance and Time in this column which are the total round
trips for each cluster.

Geometry is internal information — it is basically showing the routes for each
cluster in terms of Longitude and Latitude.

Start Trip column shows the total Distance and Time from the Depot to the
Call points in each cluster.

Subsequent Trip column shows the total Distance and Time from the Stop
point set up to the Call points in each cluster. (If you didn’t have a Stop Long
and Stop Lat set up, Subsequent Trip column would be blank.)

You haven’t scheduled your trips yet so the program in the meantime gives you
a possibility of two routes your vehicle/truck could travel — per Start Trip and
Subsequent Trip.



Amount is the total volume/load per each cluster.

Trip Points column is internal information and not necessary to go over in this
training manual.

Call Clusters | Shifts
Cluster Key

» P EH 9

Call Clusters | Shifts

Cluster Key

» i B 9
Call Points
& | Order

To view the information within each cluster, click on the + by the cluster num-
ber. Then click on the button highlighted above to view that information clearly.

Call Points
X | Order Amount Call Delay | Call Distance | User ID X Y Data Rov MNode ID Time From Lastl | Time From Last2 |Distance From Lastl |Distance From Last2
i 0‘ 10 136 28.1222 -26.2728 System.Data.Da... 1710004520...  0.29600000381... 0 255.009994506836
o 1 20 139 28.12... -26.27613 System.Data.Da.. 1710004495... 1.49800002574... 0 1029.2099609375
2 20 154 28.1223 -26.272 System.Data.Da... 1710004521.. 0.79100006818... 3.159999608993... 748.099975585938 2199.4699707
19 160 28.1223 -26.2728 System.Data.Da... 1710004521... 2.48700022697... 1.498000025749... 1731.36987304688 1029.209960
4 22 187 28.1235 -26.281 System.Data.Da... 1710004513.. 1.39500010013... 0.791000068187... 1114.65002441406 748.09997558

Here are all your Call points for cluster 9.
Order is the sequence the Call Points are to be visited optimized by time.
Amount is the volume/load per each Call point.

Call Delay and Call Distance are blank as I didn’t set up any Delay or Extra
Distance for my Call points.

User ID is the Unique ID from your Call points data.
Node ID are the points on your routing network relative to each Call point.

Time From Lastl and Distance From Last1 are the distances and times from
each Call point to the next, starting at the Depot.

8



Time From Last2 and Distance From Last2 are the distances and times from
each Call point to the next, starting from the Stop point which is 0.

(Time From Last2 and Distance From Last2 would be unpopulated if you
didn’t have a Stop point set up.)

Call Clusters | Shifts

% | Number Time Distance Amount
4 1 6.57100039720535 3863.02990722656
6.87499994039536 5026.97012329102
8.06999945640564 4763.009765625
8.74809971485138 6225.00993347168
10.6160001754761 6674.08056640625
10.8280001282692 6744.78042602539
11.0149996876717 7964.91040039063
11.4589999914169 8129.41000521484 13

HHEBE BB
~

=

B B
sl N e wm e ow

il

Go out of your Call Clusters tab and select Shifts.

Number are the different Shifts. Since we didn’t schedule any trips yet, each
cluster will be a shift, returning back to the Depot each time.

Time and Distance are the times and distances travelled for each shift.

Amount is the total volume/load for each shift.

i s WA e e e

Shift time: 50.00 =

L N T Y | 1 e

You have an option of inserting a Shift time. This is in minutes.

Jx| Calculate || 59| Expo

»2 Routes

1 Schedule trips

PRI E T e

If you have a Shift Time set up, click on Calculate, then select Schedule trips.

LR N RN ST



Call Clusters | Shifts

& | Cluster Key Is Initial Distance Time Trip Geometry Start Trip Subsequent ... | Amount Trip Points

b 9 |— 6183.36985... 8.70700043... Distance: 61... LINESTRING... Distance: 62... Distance: 61... 91 PrimeThoug..
11 v 5026.97012... 6.87499994... Distance: 50... LINESTRING... Distance: 50... Distance: 34... 80 PrimeThoug..
13 v 80303.0058... 78.3070049... Distance: 80... LINESTRING... Distance: 80... Distance: 79... 105 PrimeThoug..
15 |— 5779.79979... B8.86399918... Distance: 57... LINESTRING... Distance: 79... Distance: 57... 59 PrimeThoug..
17 10528.3696... 16.3610002... Distance: 10... LINESTRING... Distance: 12... Distance: 10... 63 PrimeThoug..
2 23992.7690... 27.1210007... Distance: 23... LINESTRING... Distance: 21... Distance: 23... 57 PrimeThoug..
12 7698.15011... 9.32899999... Distance: 76... LINESTRING... Distance: 10... Distance: 76... 155 PrimeThoug..
14 6645.95965... 9.92500019... Distance: 66... LINESTRING... Distance: 81... Distance: 66... 130 PrimeThoug..

You can’t immediately see what has changed, but if you go to your Call Clus-
ters tab you will see clusters that don’t have Is Initial ticked on. This means
that these clusters were routed from the Stop point to the cluster/s back and
forth until the shift is up, then back to the Depot.

Call Clusters | Shifts

= | Mumber Time Distance Amount
» 1 56.8910012841225 42199.9087219238

2 57.2670032382011 41054.2961730957

3 54,5419980287552 32923.3196792603

4 54.6560018658638 44890.0597229004

5 35.9050002098083 25807.8401794434

6 78,3070049285889 80303.005859375

Go to your Shifts tab. You will also notice that there are only 6 shifts now, not a
shift for every cluster.

Call Clusters | Shifts

& | Number Time Distance Amount
¥ E 1 56.8910012841225 42199,9087219238 40
Calls
H | Cluster Key |Is Initial Distance Time Trip Geometry Start Trip Subsequent... | Amount Trip Points
b E v 3863.02990... 6.57100039... Distance: 3... |LINESTRIN... Distance: 3... Distance: 5... 58 PrimeThoug...
12 7608.15011... 9.32899999,,, Distance: 7... LINESTRIN.. Distance: 1... Distance: 7... 155 PrimeThoug...
2 23992.7690... 27.1210007... Distance: 2... LINESTRIN... Distance: 2... Distance: 2... 57 PrimeThoug..
14 6645.95965... 9.92500019... Distance: 6... LINESTRIN... Distance: 8... Distance: 6... 130 PrimeThoug...
2 57.2670032382011 41054.2961730957 20
3 54.5419980287552 32923.3196792603 27,
4 54.6560018658638 44890.0587229004 13

Expand one of your Shifts by clicking on the + symbol. I expanded Shift 1 in

this example.

You will see that 4 clusters fit within this shift.

10
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Eij Export

Route Layer

@ Call Points Layer

You can export your Routes and Call Points as a layer in SpatialXL. I exported
both in this example.

- _— A vedLl IPUUII

LLE @ <

v @ % Depots

{] R |

e e I

WADEVILLE 1" @ ] Polints

-{ | @ s Stores

/| 0 e BOUNDARY

[]1& e RADIUS 2-10KM

[7] * e SALES AREAS

| | Wone POP CENSUS SUB ...

-{v |12 % Google Roads

N

N

NA-

i
=

ROODEKOP

M53

{c) Google

Thokoza km

I colour themed my Routes by clusters.
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a

Layer Data:
B~ Main
—
[«] Filter Graphics EE; Inplace v Q Zoom Highlight All @ Copy E;"; -
Uil Columns €3 Delete iQ} zoom and Highlight [} Un Highlight Al [ 3 Un Highlight Selected f@ Copy Html _
%y Refresh & Properties 'U Pan Highlight Selected @ Export to Excel g Pivot
Filter Edit Selection Output -~
Drag a column header here to group by that column p
| Depot | Shift |Trip | Cluster |Am0unt |Time Distance
Y e = = e = = = A
b Depotl 1 1|8 58 6.57100039720535 3863.02990722656
Depotl 1 2112 155 9.3289999951853 7698.1501159668
Depotl 1 32 57 27.1210007667542 23992.7690429688
Depotl 1 4 14 130 9.92500019073486 6645.95965576172
Depotl 1 4 0 3.9440999332428 2354.85009765625
Depotl 2 1|11 80 6.87499994039536 5026.97012329102
Depotl 2 2|1 62 30.0860030651093 25498.9564208984
Depotl 2 3(17 63 16.3610002994537 10528.3696289063
Depotl 2 3 0 3.9449999332428 2354.85009765625

You can view your Route layer data by viewing your Layer Data Grid.

B Depots Started: 20-20-05 17:45:42 = | Ended: | 20-29-05 17:45:43 - | User: wayne Machine: WAYNE
Link Return Trip |Sh|ft e |De|a\,r |D|stance |Am0unt |X |Y |Stop X |Stop Y |Nude D |St0p Node
ﬁ i > Depotl Distance: 2354.85009765625,... 60 1210 28.110... -26.28... 28.112... -26.27.. 17100... 1710004
% Results
&  Paste from Clipboard
5 Import Csv
@ Copy to clipboard 3 With Headers
‘ Without Headers
. @ Save to Csv -
Calculated in 1 077ms newzafza.routingDB
1 13 20 [:Zﬂ 1 Pivot to Excel
1 3 20 =
l :’ Load Calculation
1 7 15
Algerton
1 5 15 @ Save Calculation
1 9 19

You can copy, save, and pivot your Results to Excel.

Alternatively, you can Save Calculation and Load Calculation in your Results
tab at a later point for further analysis.
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» This PC » Windows (C) * Users * wayne * AppData * Roaming * RouteXL * lLogs * TS

-~

MName Date modified Type Size

[] pfx19-08-10_201044.tsCalc 2019/10/08 2010 TSCALC File 1KB

[] pfx19-08-10_201059.tsCalc 2019/10/08 2010 TSCALC File 1KB
ersonal [ pfx19-08-10_201217.tsCalc 2019/10/08 20:12  TSCALC File 1KB

[] pfx19-08-10_201416.tsCalc 2019/10/08 20:14  TSCALC File 1KB
rimeThought Software Solutic [ hr49.08-10_201941.tsCalc 2019/10/08 20119 TSCALC File 936 KB

Even if you don’t save you calculation, a TS Log will automatically be popu-
lated in the location above. You can load any of these into your Results tab for
further analysis.

Support
T: +27871354351
support@primethought.biz - primethought.biz
-
'm PrlmE-Thn ug hi Kyalami Estate, Midrand, Johannesburg,
Software Solutions 1684, South Africa
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