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Example 1: Matrix Calculation

Emme Macro

3.21
1

y
mfetoi27

n
mf'etoi07"*
((1+0.02)**20)

y
150,170
1,149

2
q

n Emme

Emme Modeller

matrix_calc = Modeller.tool(
“inro.emme.standard.matrix_calculation.
matrix_calculator")
spec = {
'‘type': 'MATRIX_CALCULATION',
'result’: 'mfetoi27’,
‘expression'
'mfetoi07*((1+0.02)**20)',
‘constraint’:  {
'‘by _zone"
{
‘origins': '150,170',
‘destinations': '1,149'

}
}
}
report = matrix_calc(spec)
®
Portland, 15 September 2011 (I N R D




Example 1: Matrix Calculation

Emme Macro

3.21
1

y
mfetoi27

n
mf"etoi07"*
((1+0.02)**20)

y
150,170
1,149

2
g

n Emme

Emme Modeller

matrix_calc = Modeller.tool (
"Inro.emme.standard.matrix_calculation.
matrix_calculator")
spec -/
'‘type": 'MATRIX_CALCULATION',
'result’: 'mfetoi27',
'‘expression'
'mfetoi07*((1+0.02)**20)',
‘constraint”:  {
'‘by _zone"
{
‘origins': 150,170/,
‘destinations'; '1,149'

}
}
}
report = matrix_calc(spec)
Portland, 15 September 2011 (I N R D




Example 1: Matrix Calculation

Emme Macro Emme Modeller

3.21
1

n Emme

matrix_calc = Modeller.tool(
"Inro.emme.standard.
matrix_calculation.
matrix_calculator")

Portland, 15 September 2011

(INRD




Example 1: Matrix Calculation

Emme Macro Emme Modeller

3.21 spec = {
1 'type'. 'MATRIX_CALCULATION',
y 'result’: 'mfetoi27',
mfetoi27 ‘expression'
n 'mfetoi07*((1+0.02)**20)",
mf'etoi07"* ‘constraint”.  {
((1+0.02)**20) '‘by zone"

{

‘origins'; '150,170',
y 'destinations’: '1,149"
150,170 }
}

1,149 }
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Example 1: Matrix Calculation

Emme Macro Emme Modeller

‘expression’:
'mfetoi07*((1+0.02)**20)’,
mf'etoi07"*
((1+0.02)**20)
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Example 1: Matrix Calculation

Emme Macro Emme Modeller

‘constraint”.  {

'‘by zone":
{
‘origins'; '150,170",
y ‘destinations': '1,149'
150,170 }
}
1,149
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Example 1: Matrix Calculation

Emme Macro Emme Modeller

3.21
1

n Emme

matrix_calc = Modeller.tool(

"Inro.emme.standard.
matrix_calculation.
matrix_calculator")

spec={...}

report = matrix_calc(spec)
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Example 1: Matrix Calculation
Use reports to check results of a procedure

All procedure tools return a report which can be examined,
logged for later, or displayed.
>>> report = matrix_calc(spec)
>>> report
{'average". 0.56,
‘expression_type": 'FULL',
'maximum’': 357.33, 'minimum’; 0.0,
'maximum__at": {'destination': 11, 'origin': 150},
'minimum__at': {'destination": 42, 'origin': 121},
'num_evaluations': 2958,
'result_type": 'FULL',
'sum’. 1656.48 }
To find the sum of the result, look it up in the report:
>>> maitrix_total = report['sum’]
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Example 2: Traffic Assignment

Emme Macro Emme Modeller

5.11 traffic_assign = Modeller.tool(
1 "Inro.emme.standard.

~?0=2 traffic_assignment.

2 standard_traffic_assignment")
6
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Example 2: Traffic Assignment

Emme Macro Emme Modeller
5.11 spec ={
~+| 1|~?9=2|2|6 "type": "STANDARD_TRAFFIC_ASSIGNMENT",
"background_traffic": {
2 "add_transit_vehicles": True 1},
"classes": [{
C "mode": o0cC",
"demand": "mfveh01",
mfveh01 "results": {
mfautott "od_travel times": {
n "shortest_paths": "mfautott” },
aualll 1k
50 "stopping_criteria™: {
0.01,0 "max_iterations": 50,
0.001 "best_relative_gap": 0.01,
5.22 "normalized_gap": 0.001,
3 “relative_gap": O H
2 "performance_settings": {
2 "number_of processors": 2 },
}
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Example 2: Traffic Assignment
Use “View Spec” to generate text specifications

n Emme

Portland, 15 September 2011

The Emme Standard Traffic Assignment. Run traffic assignments with multiple
classes, generalized cost, or path analysis.
C:/Emme/Modeller/specifications/basi 3.e
[Load Spec...] [Sal.re Spec P.s]
Background Traffic
On links:
Mo link component « —
On turns: View specification source
Mo turn component = { |3
Add transit vehicles "type": "STANDARD_TRAFFIC_ASSIGNMENT", I
fric dl "background_traffic": {
Ll 5l ] "add_transit_wvehicles": true,
¥l Class 1 "link_component": null, A
Maode: " ", 1
urn_component": null
ccar AUTO - 3
Demand: ";ath analysis": null
mfl - auds - AM auto demand from survey (v&hid " - yEIsT !
classes": [ 4
Results
0-D travel times { . o
Shortest paths: mode": "c",
None "demand": "mf1",
Save link volumes: "generalized_cost": null,
None "results": {
Save turn volumes: "od_travel_times": {
MNone =~ "shortest_paths": null E
[Muse generalized cost }’
) Minlk waliimeas"s noll a“
DAnaIy5|5
Close
e




Example 2: Traffic Assignment
Load saved specifications from file

Emme Modeller

Unsaved assignment specification
[ Load Spec... ]I‘ Save Spec As... || View Spec]

Open saved specifications from a file using:

>>> file_name = "C:/Emme_specifications/basic_sta.ems"
>>>

>>> f = open(file_name, 'r")

>>> gpec = f.read()

>>> f.close()

>>>

>>> report = traffic_assign(spec)

“ Emme Portland, 15 September 2011
&

(INRO




Example 2: Traffic Assignment

Emme Macro
5.11
~+|1|~?0=2|2|6

2
C

mfveh01
mfautott

n
~+l]

n Emme

Emme Modeller
spec ={
"type": " STANDARD TRAFFIC_ASSIGNMENT
"background_traffic": {
"add_transit_vehicles": True },
"classes": [{
"mode": "c",
"demand": "mfveh01",
"results": {
"od_travel times": {
'shortest paths"”

it
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Example 2: Traffic Assignment

Emme Macro

mfautott ‘results™ {

n "od_travel times": {

~+||]| "shortest paths": '
}
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Example 2: Traffic Assignment

Emme Macro Emme Modeller

"stopping_criteria™: {
"max_iterations": 50,
"best_relative _gap": 0.01,
"normalized _gap": 0.001,

S0 "relative_gap": O

0.01,0 }
0.001 ’
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Example 2: Traffic Assignment

Emme Macro
5.11

~+|1|~?0=2|2|6
~+||2[|c||mfveh01

~+|mfautott|n
aualll

50
0.01,0
0.001
5.22

3

2

2

n Emme

Emme Modeller
spec.update({

"stopping_criteria": {
"max_iterations": 50,
"best_relative _gap": 0.01,
"normalized_gap": 0.001,
"relative_gap": O

2

"performance_settings": {
"number_of processors": 2 },

})

®
Portland, 15 September 2011 (I N I a D




Overview
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 Matrix Calculation
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Example 3: Procedure lteration
From Congested Transit Assignment (contras.mac)

Emme Macro Emme Modeller

~:nextiter

~X=%ms90% for i in range(1, max_iterations):
~?%=%1%

~$alldone if norm_gap < min_norm_gap:
~xX+1 break

~[=== |teration %x% ===
3.21 /[###H# increment
~# iteration counter
~+|1|y|ms90|n|ms90+1

~# ms87 is normalized gap
~X=%ms87%

~?x<%2%

~$nextiter

~:alldone
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Example 3: Procedure lteration

Emme Macro Emme Modeller
~: nextiter

if norm_gap < min_norm_gap:
break

~# ms87 is normalized gap
~X=%ms87%

~?x<%2%

~$nextiter

~: alldone
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Example 3: Procedure lteration
Use Python variables in place of registers and Scalar matrices

In Python:
¢ No limits on number or type of variables (except hardware)
¢ Use of descriptive names
¢ Specify logic using clear, language-like syntax
e Test conditions of arbitrary complexity
Important Detail:

Macro parameter substitution, %1%, %2%, becomes named
arguments to a Python function:

def congested transit ( max_iterations ,
min_norm_gap , ...):

®
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Washoe County

e Model for Regional Transportation Commission of
Washoe County, Nevada (includes Reno)

¢ Original model implemented using Macros and
Windows batch files

¢ Re-implemented using exclusively Modeller
Python scripts

. Great improvement in model transparency
 Improved run-time (!)
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Washoe RTC Model
Modify VDFs during model run

Model lteration
e Method of Successive Averages (MSA) on link flows

e At the beginning of each iteration, the travel times are
updated according to the MSA link flows

e The volume-delay functions are modified so that the auto
assignment skims can be calculated
Update Volume-delay Functions:

VDF for traffic assignment:
fd1 = (length * 60/ ul3) * (1 + .15 * (volau * el1 / (lanes * ul1)) A4)

VDF for skims:
fd1 = (length * 60/ ul3) * (1 + .15 * (el2 * el1 / (lanes * ul1)) N4)
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Washoe RTC Model

Modify VDFs during model run

~ttcreate function file d411sk.in
~t#for auto skims

~Idel d411tp.in

~ldel d411sk.in

batchout="
~+;4.14,3;y;d411tp.in;q
~<<d411tp.in

~:Next

~t10=~@

~?e

~$>End- Read

~t8=%1%

~?t8=c
~+;~>>d411sk.in;~"%t0%;~>>
~$Next~?t8=t

n Emme

Macro ...:

~+:~>>d411sk.in;~"%t0%;~>>:~$Next
~?t8=
~+:~>>d411sk.in;~"%t0%;~>>:~$Next
~#check if there is "v" in the line
~+:~x=1;~t8=%1t0%
~+:~t7=%%%18.1%%%;~t8=%%%18. - 1%%%
~+:~?t7=v;~$>Found;~?t8=:~$>nFound
~+,~X+1,~$

~:Found

~x-1
~+:~>>d411sk.in;~"%%%t0.%x%%%% el2
~+:90t8. - 5%;~>>:~$Next

~:nFound
~+:~>>d411sk.in;~"%t0%;~>>;~$Next
~$Next
~:End - Read
®
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Washoe RTC Model
Modify VDFs during model run

... VS. Modeller:

change_function = Modeller.tool (
)
for func In emmebank.functions  ():
it (func.type == and
func.expression.find ( )):
expr = func.expression.replace ( : )

change function  (func , expr )
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Washoe RTC Model
Run time comparison

Running Time in
Seconds

Initialization & iteration control
Auto skims
Transit skims

Resident trip generation
Resident trip generation
Resident mode choice
Visitor trip generation
Visitor mode choice
Time-of-day model
Park-and-ride model
Auto assignment

Total 675

Total (minutes)
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Overview

1
1

1

¢ Model Conversion:

1

- RAILPLAN congested transit in London
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RAILPLAN London Model
Calculation of crowding factors

¢ Congested transit using crowding factors

e Calculation is an application of a segment cost
based on the demand-to-capacity ratio, accounting
for seated and standing capacity

e Crowding parameters
¢ Macro: parameters in r-registers
¢ Modeller API: parameters in Python dictionary

e Network API allows temporary attributes that
need not (necessarily) be written to Emmebank
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RAILPLAN London Model
Calculation of crowding factors

Macro ...:

~# Start calculation of UG / DLR Crowding

~+|1]y[tmps8|1.0
+%r101%*((@cfpa+@cfpb*put(%r101%/%r201%*tmps4 - tmptl)
+@cfpc*get(1)"2).max.0)*(get(1).gt.( - 0.5*@cfpb/@cfpc))
+9%r102%*((@cfpa+@cfpb*put(%r102%/%r202%*tmps4 - tmptl)
+@cfpc*get(2)"2).max.0)*(get(2).gt.( - 0.5*@cfpb/@cfpc))
+9%r103%*((@cfpa+@cfpb*put(%r103%/%r203%*tmps4 - tmptl)
+@cfpc*get(3)"2).max.0)*(get(3).gt.( - 0.5*@cfpb/@cfpc))
+9%r104%*((@cfpa+@cfpb*put(%r104%/%r204%*tmps4 - tmptl)
+@cfpc*get(4)”2).max.0)*(get(4).gt.( - 0.5*@cfpb/@cfpc))
~+||mod=u,d,l[|*|5]1

~# repeat calculation for each set of modes
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RAILPLAN London Model
Calculation of crowding factors

... VS. Modeller:

for line in network.transit_lines():

it line.mode.id in ( , : ):
demand _ factors = cruwwdeddf Hd cierpadcd” ]
supply_ratios = crowded_fact| If ]
for segment in line.segments():
segment.crowding = 1.0
for dem,sup in zip (demand_factors, supply ratios):
vC_ratio = (sup * segment.standees_ratio o

line.seated_standing_ratio)
if  vc_ratio > line.crowded_threshold:
crowding = line.crowded_cost_fcn(vc_ratio)
segment.crowded += dem * max( 0, crowding)
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Modeller Conversions

e A 1-1 translation of Macros to Modeller scripts is a
good place to start
+ Subsequent optimization is often necessary

. |mportant to refer to the original algorithm, not just the
Implementation

e Specifications are explicit and less error-prone
e Simpler and better iteration and conditional logic

e Modern scripting features such as procedural
abstraction and namespacing lead to clearer,
more compact models
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e.\/lodeller Logbook

B Sequential model
= [E] sequential model run

e Provides a record of S e e

Create matrix ms1 - zero - for 0 demand traffic assignment

M Od eI ru n Create matrix mf3 - auskim - auto skim

Standard traffic assignment

Create matrix mf4 - trskim - transit skim

1 Debugging mOdeI during Standard transit assignment

Traffic conditions
d evelo p m ent =] Tip genera?ion . _
Productions for residential zones
Productions for non-residential zones
7tk Total productions
: Record Of aCtIVItIeS for Attractions for low employment zones
Attractions for high employment zones

aUd It trall Total attractions

Attractions normalized to total productions
Productions and Attractions by District

O Unveils the BIaCk BOX = [E Trip distribution

Entropy input matrix
2-D balancing

1 LOg bOOk Clearly |||UStrate Trip distribution vs survey

2 [E] Mode choice

the mOdel Structure and B [E] Demand for cars

Demand for transit

Aggregate demand to prod/attr

aCt iV it i eS Transit and Car Trips

= [E] Assignment and skims
Standard traffic assignment

1 For neW Or eXternal users [E] standard transit assignment

Traffic conditions
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Example 4: Modeller Logbook

[ Transit Volume

I Auxilary Transit Volume

¢ Winnipeg Sequential
Model Example (AM):

. More volume outbound
than inbound ...

+ |s something wrong?
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Example 4: Modeller Logbook

¥ 16:57:02 Seguential model k=)

2 [£] sequential model
2 [E] sequential model run a 3
[E] init zonal data
[E] Assignment and skims
= [E] Trip generation
[E] Productions for residential zones
[E] Productions for non-residential zones
[E] Total productions
[E] Attractions for low employment zones
[E] Attractions for high employment zones
[E] Total attractions
[E] Attractions normalized to total productions
Productions and Attractions by District
= [E] Trip distribution
[E] Entropy input matrix
[E] 2-0 balancing
Trip distribution vs survey
= [E] Mode choice
[El pemand for cars
[E] pemand for transit
ﬂ Agagregate demand to prod/attr
8 Transit and Car Trips
B [ Assignment and skims ‘b Transit and Car Demand
2 [£] standard traffic assignment
Convergence Chart

e B Auto productions
= [E] standard transit assignment T it Jucti

142

141 130 ] 128 ﬁ

-
@ Transit and Car Trips (12, 2011-05-09 16:57:02.107000 - Sequential model)

Report Transit attractions
Traffic conditions

Transit Assignment Summary - Auto attractions
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Example 4: Modeller Logbook

e Zone 59 has a large
number of attractions

e ... and is the
University of
Manitoba

CBD T
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