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PREFACE 

This document provides an introductory-level explanation of the Urban Transportation 

Planning System (UTPS) programs HNET and UROAD. The purpose, functions, optional 

modes of operation, input requirements and output reports of each program are set forth 

in an easy-to-follow presentation. The document format is based on the visual aids used 

in lectures from the Introductory UTPS Training Session, which is held several times each 

year at various sites in the U.S. The visual aids used in the course have been reproduced 

here and are accompanied by explanatory text which summarizes the major points to be 

understood with reference to each. This document may be used either as a note-taking 

guide for course participants or as a self-instructional text to be used in conjunction with 

other UTPS program documentation. 

HNET and UROAD are two of the most important programs in the entire UTPS package of 

computerized tools for the transportation planner or engineer. HNET can create, update 

and modify a simulated transportation network, while UROAD is a multi-purpose program 

designed to analyze the performance of such a network. Together they can be used to 

test optional future networks and produce valuable data for use in the decision-making 

process. As components of the UTPS package, their file formats are compatible with 

other UTPS programs to facilitate both data preparation and further data analysis. 

The lecture guide was developed under the joint sponsorship of the Urban Mass 

Transportation Administration and the Federal Highway Administration. For more 

information about UTPS and the technical activities of UMTA and FHWA, contact: 

Thomas Hillegass, Chief 

Methods Division, URT -41 

Urban Mass Transportation Administration 

Washington, D.C. 20590 

(202) 366-9271 

Christopher Fleet, Chief 

Planning Support Branch, HPN-22 

Federal Highway Administration 

Washington, D.C. 20590 

(202) 366-0182 

Your comments on this or any other UTPS product or service provided by FHWA or UMTA 

are also invited. 
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FIGURE I 

HNET FUNCTIONS 

BUILD HIGHWAY NETWORKS 
UPDATE HIGHWAY NETWORKS 

CONVERT OLDHR 
SUPPORT NETWORK EVALUATION 
PLOT NETWORKS 
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FIGURE 1 - HNET FUNC TIONS 

HNET is the UTPS program for creating, updating, and modifying highway networks. As 

you know , a highway network is an abstraction o f the highway system in a fo rmat which 

the computer can process fo r transportation planning. HNET supports the latest hig h -

way database structure and can easily convert the old historical record (HR ) network 

fo rmat ( both UTPS a nd PLANPAC) to the latest networ k da tabase fo rmat. 

We will be talk ing about each of these HNET functions in a l ot more detail later on, 

but first we need to discuss the contents of the highway network as can be coded in 

HNET. 
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FIGURE 2 - HIGHWAY LIN K DATA FORMAT 

This figure represents a comp u ter statement in data card forma t. Each sta tement or 

record contains all information or attributes for one highway link. The first att ri­

bute , Action Code (AC), t ells the computer whether the lin k attribute s on t he card 

are to be added (A) , changed (C) or deleted (D) . In the next several figures we will 

take a closer look at the most important of the other attributes and how the y can be 

used for highway ( and transit) system analys is and planning. 
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• • • FIGURE 3 - LINK ATTRIBUTES (NODES) 

A- node and B-node define the 1 ink represented by each da ta record. Nodes typically 

represent intersections of differ e nt roads , or locations where there is a major 

change in f aci lity characteristics, such as when a road widens from two to four 

lanes. Note that HN ET allows 5-dig i t node numbers up to a maximum o f 16,383. 
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FIGURE 4 - LI NK ATTRIBUTES (DISTANCE) 

Link distance defines the l e ngth of the link in either mile s or kilometers . There is 

no implied decima l point in the distance field, 

tance is also used in conjunc tion with either 

whichever of these attributes is missing ( speed 

coded with a distance of zero (not blank). 

so the user should supp ly one. Dis­

the link speed or time to compute 

or time). "Dummy" links should be 
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FIGURE 5 - LI NK ATTRIBUTES (TOLL CLASS) 

Toll class is the way in which HNET (and UROAD) recognizes toll fac ilities in a net -

work. More specif i ca l l y, toll class should be coded on records for li nks wh ich 

represen t t oll co llection facil i t ies ; t hese are typically found at entrances or exit s 

to toll roads, b ridges, and tunne l s. The toll class attribute takes an integer value 

b etween 1 and 20 wh ich, in UROAD, reflects t he amount of toll charged on the link and 

t he average time it takes to go t hro ugh the toll booth. Links without tolls should 

have no va l ue coded for toll class , and the field sho u ld be l e ft blank . 
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FIG URE 6 - LINK ATTRIBUTES (FAC IL ITY T YPE) 

Th e facility type of the link is a key a ttribute for UTPS network coding . Al ong with 

area type and number of lanes , this attribute is used to access a speed/capac i ty 

table which c ontains default values for free flow link speed and capacity . Th is 

allows t he user to s imp ly classify links according to facility type and area type, 

lett i ng HN ET assign values f or spe ed and capacity . The speed/capacity tables will be 

d i scussed whe n we ge t to the speed attr i butes. The user can , however, code speed and 

capaci t y for each link or any one l ink as necessa ry. 

later. 

We w i 11 sh ow t h i s a 1 i t t 1 e 

The default facilit y types are keyed t o t he default speed and capacity va l ues wi t hin 

the speed/capac ity table and can be changed with separa t e update statements. 

ity types can take on any integer value between 1 and 6 . 

Facil -

Facility type can also be used as a var i able to summarize t ravel on t he net-. ·,mr k o r 

assoc i a t e cl impact s . UROAD, for example, prod uce s reports whic h summarizt v<: h icl e 

mi l es t r c1v(: led (VMT) and c o ngested speed by faci lity type. 
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FIGURE 7 - LINK ATTRIBUTES ( AR EA TYPE) 

Area type reflects the kind o f development around a link and acts as another index 

(along with facility type and number o f lanes) t o the speed/ c apac ity tables. Area 

t ype default values reflect five d if fe rent types of developmen t , from CBD to r ural. 

As with facility type , area type can be used to summar i ze travel and impact estimates 

from the highway analysis process • 
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• • FIGURE 8 - LINK ATTRIBUTES (ZONE) • 
The zone attribute is used to denote the traffic analysis zone in which a link is 

found . This attribute can be used to summarize highway travel and associated impacts 

by zone for reporting purposes and for input into other travel models . Note that a 

two-way link will have the same zone number for both directions unless separate link 

cards are constructed for each direction (as might be done for links which lie on a 

zone boundary) . 

If the zone field is left blank, HNET wi ll attempt to infer the zone number by look­

ing at the zone associated with the A-node of the link on a node data statement (to 

be discussed a little later). 
HNET will also infer the zo ne if the link is a cen-

troid connector (i.e., if either the A-node or B-node is a zone centroid) . 

The zone field is used for reporting purposes only . 

the network analysis procedures. 

It does not enter into any of 
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• • • FIGURE 9 - LINK ATTRIBUTES (GEOGRAPH I C LOCATION) 

The geographic locat i on code provides another indication of the l ink ' s spatial posi­

ti o n in the highway system. UROAD produces reports which aggregate t r avel character­

istics such as VMT, average speed , and volume to capacity (V/C) ratio by the geogra-

phic l ocation code . Typical uses of geographic location would include aggregating 

travel information by political jurisdiction (city , county , mun i c i pal i ty , etc . ) o r by 

travel corridor . UROAD c an accept up to 49 different geographic location codes • 
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• • • FIGURE 10 - LINK ATTRIBUTES (USE CODE) 

use code desiyna te s any specia l restr ic tions o r p roh ib itio ns on use of t he facility 

r epresented by t he l i nk . It can be used by UROAD d uri ng t ra ffi c ass ignment s to 

r estrict l oad i ngs to only those links wi th s pecific use code s. 

For instance , a tr uck assignment to the highway network cou l d b e pe r formed such t hat 

only those facilities which compr ise designated t r uck routes would have truck tri ps 

a ssigned to them . This would b e accomplished by designating all links on tr uck 

r ou te s with the s ame use c ode a nd instructing UROAD to ass ign a truck tri p table to 

only those links with that use code . 

" 
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• • • FIGURE 11 - LINK ATTRIBUTES (SPEED/TIME) 

UTPS highway network analysis has been st ruc tured such that link speed (or travel 

time) gener-ally comes from a user- constructed speed/capacity table . However , HNET 

provides the user with the capability to override the link speeds from the table by 

coding l ink speed di rectly in a link statement. All links or any subset of links can 

have their speed supplied in this way . ' 

The speed/time fields on th e link statements are comprised of three attributes : a 

flag which indicates whether speed , travel time or uniform time is coded ; a free-flow 

speed or time ; and an observed speed/ time or uniform time. 

First we will loo k at the speed/capacity table, the typical way in which HNET sup­

plies link speeds/times , and then we will examine the spee d/time attributes whi c h can 

be supplied on a link-by-link basis. 
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• • • FIGUR E 12 - LINK ATTRIBUTES (SPEED/CAPACITY TABLES) 

This diag ram is a conceptualization o f the default speed/capacity table within HNET. 

The purpose of the tab le is to allow for easy and consistent coding o f link speeds 

and capac ities. The spee d (and capac ity) a ssigned to a link from this table is based 

on the fac ility type o f the link and the area type in which it is located , as well as 

the numbe r of directio na l lanes on the facility. The speeds contained in the table 

are intended to be "free flow" speeds and are used by UROAD in its traffic assignment 

process. 

These speeds can be overridden on a link-by-link basis by coding free-flow speeds in 

the link stateme nts, as we will show next. Also, the default speed a nd capacity 

values in t he t ab le c a n be cha nged u s ing speed/capac ity table update s tatements. 
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FIGURE 13 - LINK ATTRIBUTES (SPEED/TIME) 

The free-flow speed or time attribute (Columns 32-34) allows the overriding of 

speed/capacity table values. Free-flow speed/time is the value used by UROAD in 

traffic ass ignment . Free-flow is de fined as the speed or travel time attained by a 

vehicle when no other traffic is on a facility . Average delays due to permanent 

traffic control devices should be included. Where speeds typically are above the 

posted speed limit, the higher average speed should be chosen . 

Recall that this free-flow speed is used in a traffi c assignment process wh ich only 

approx i mate s real world conditions. An exact determination of link speed is typical­

ly not warranted. 

Decimals may be coded in the speed/time field. 

must be right justi fied . 

If they are not coded, the entries 
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• • • FIGURE 14 - LINK ATTRIRUTES (SPEED/TIME) 

Columns 35-38 contain either an observed speed/time for the link or the uniform time 

on the 1 ink, based on whether an "S/T" or a "U" is coded for the flag in Column 31. 

Observed speed or time is the speed actually observed or estimated to occur on the 

facility represented by the link. Observed speed/time is compared with assignment 

speeds from UROAD t o calibrate a network. In addition, the UTPS transit netwo rk pro­

gram :NET optionally uses observed highway speeds to est imate transit speeds. 

Uniform time is used when the analyst wants to keep the time on a link constant 

through an iterative capacity-restrained assignment process in UROAD. This constant 

time is primarily used on centroid connector links where a single link represents a 

mul titude of lower level facil ities not coded in the network; the uniform time would 

represent the average time required to access the netwo rk from that zone. 

Decimals may be coded in this f ield . If they are not, HNET assumes whole numbers. 
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FIGURE 15 - LINK ATTRIBUTES (CAPACITY) 

Capacity represents the per lane capacity of the link ( f ac il i ty) as expressed in 

vehicles~ hour . This value overrides the particular capacity value that would be 

assigned to the link from the speed/capacity table. It is used by UROAD in updating 

link times during capacity-restrained assignments. If the default link time updating 

procedure in UROAD ( the so-cal led "BPR curve") is used, then the capacity va 1 ue 

should be that obtained at Level of Service "E" on the facility. UROAD also reports 

volume/capacity ratios for links based on their capacity value. 
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FIGURE 16 - LINK ATTRIBUTES (OBSERVED VOLUME) 

Observed link volume or traffic count i s used by UROAD to produce reports wh i ch a i d 

in calibrating a network or performing traffic assignment . The time interval of the 

counts shoul d correspond to that of the modeling process so that the comparisons are 

valid (e.g., peak period, 24-hour, etc.). 
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• • - • FIGURE 17 - LINK ATTRIBUTES (NUMBER OF LANES) 

Number of lanes is used as an index into the speed/capacity table along with facility 

type and area type. The number of lanes multiplied by the per lane capacity gener-

ates the total capacity of the link. 
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FIGURE 18 - LINK ATTRIBUTES (LINK GROUP) 

Link group provides another way to summarize travel and impact values of the highway 

system and provides another level of aggregation f or use in model calibration. Typi-

cally , all links which cross the same cutline, screenline, or cordon line should be 

assigned to the same link group since UROAD summarizes volumes, speeds, volume/ 

capacity and volume/count ratios by link group. 

groups in one network. 

There can be up to 99 different link 
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FIGURE 19 - NODE DATA STATEMENT 

Node data statements supply attributes for network nodes. Their primary fu nction is 

to provide x-y coordinates for nodes to permit network plotting. However, they can 

also provide geographic information on the node (and therefore links) which facili-

tates network aggregation and impact aggregation within other UTPS programs. Also, 

as we discussed earlier, the zone number and geographic location code can be entered 

on node statements a nd HNET will join them to the link information. 
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FIGURE 20 
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• • • FIGURE 20 - HIGHWAY NETWORK DATABASE 

HNET reads the node and link data statements previously described and produces up to 

three different computer files wh ich make up the h ig hway network database . HNET 

crea te s the N-File, whic h contains all basic node and l in k information, and two 

Z-Fi les , one for nodal informatio n and one to store link data. 

The N-File i s designed t o allow for easy (and c heap ) updating of network a tt ributes . 

It ca n be r ead and written only by HNET, and contains node data and link att ribute s 
from the data statements. 

The Z-Files, both node and link , are constructed differently from the N-File. They 

a re the files which pass the network information to other UTPS prog rams such as UROAD 

and UMATRIX , and can have in f ormation added to them by programs other than HNET. 

The link Z-File contains all the information from the link dat a statements , as wel l 

a s appropriate values from the speed/capacity tables . It is also designed to hold 

l ink attributes determined by UROAD traffic assignments , s uch as congested speed , 
assigned vo l ume, a nd V/C ratio. 

The Z-Files are more e xpens ive to create and update than N-Files , s o they are typi ­

cally created with HN ET only after t he N- File has been created , updated and checked 
out . 

Let ' s take a closer look at th e basic str uc t ure of the link Z- File so you can under­

stand how it works and l earn some of t he terms in the program write- ups . 
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FIGUR E 21 - Z-FILE (LIST OF ATTRIHUTE VALUES - LAV) 

A Z-File (or in this specific example, a link Z-File) contains l_ists of ~ttribute 

~alues, or LAVs. These LAVs are the way in whi ch the link Z-File stores link attri­

bute information. 

In this example, we have a 4-node network with 7 links (3 two-way links and lone-way 

link). Posted on the links is one of their attributes -- distance. The link Z-Fi le 

for th is network would cont a in a LAV for the at t r- ibute Distance, depicted on the 

right. It is an ordered list of the distance values for each link in the network. 

The first value in the distance LAV is 1.6, which is the distance, in miles, of Link 

1-2 . The list of distance values continues down to Link 4-3. Note the value for 

distance in the position which corresponds to Link 3-1 

Link 3-1 does not exist (Link 1-3 is one-way). The 

holding missing value code (MV) so that the file can 

va lues. 

is missing. This is because 

LAV still contains a place­

keep track of all other LAV 

This data structure allows f or easy retrieval and updating of information by all UTPS 

programs that read and write this file . The Z-File consists of many LAVs, one for 

each attribute. Other UTPS programs, such as UMATRIX, can manipulate the values in 

LAVs and referencing is easily accomplished by their program or user-assigned LAV 

names. 
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• BUILD N-FILE 
• UPDATE N-FILE 
• CREATE ALTERNATE NETWORK FROM N-FILE 
• EXTRACT SUBAREA NETWORK FROM N- FILE 
• BUILD z-FILES 
• CONVERT OLDHR 

~ • COMPARE ASSIGNMENT RESULTS 
• PLOT NETWORKS 

• • • 
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FIGURE 22 - HN ET OPERATIONS 

Now that the network attributes have been d i scussed, let ' s t al k about how HNET builds 

the network files , the reports it prepares , and how the user communicates with the 

progr am t o exercise the various functions. 

HN ET is designed as a flexib le program in that what i t does is a func tion of no t onl y 

the keywords coded, but also the types of files and report s whi ch are requested or 

supplied. 

figure ) . 

HNET perfo rms at least eight d i ffe rent operations (as listed i n the 

I n the next several figures we will look more c losely at each operatio n 

and, at the same time , explain HNET keywords and repo rts . 
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FIGURE 23 

HNET FUNCTIONS 

BUILD N-FILE 

(NODE DATA (NODE DATA , 
LINK 
DATA -CARDS 

,. ..... 

• ..... ~ 

- HNET -- N-FILE 

lo.... ~ 

• 
REPORTS 

• MESSAGES 
-

.... 

• • 
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FIGURE 23 - HNET FUNCTIONS (BUILD N-FILE) 

Building the basic network N-File is typically the first use of HNET. Li n k a n d node 

data statements, as discussed previously, are input along with the &PARAM, &OPTION 

and &SELECT control statements. Outputs are the network N-File and selected reports 

and messages. The next figure shows a typical instruction statement for building an 

N-File with HNET . 
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FIGURE 24 

HNET FUNCTIONS 
BUILD N-FILE 

I I HNET EXEC HNET ,CORE =256 K , 

I I NI= 
1

DSN=UMTA. UTOWN.NFILE,VOL= SER=UMTAl1,DISPNI= 1(NEW,KEEP)1 

I I HNET .NODES DD * 
(NODE CARDS GO HERE) 

/ /HNET.LINKS DD * 
( LINK CARDS GO HERE) 

/ /HNET.SYSIN DD M 

HNET RUN TO BUILD N-FILE 

SPAR AM ZONES=5 , NODES= 143 SEND 

8 SELECT FT= 1,6 ,5 ,MVOK = 
1FFS1

, 
1FFT1

, 

REPORT=l,2,4,5,7,8,I0,14,I5 SEND 

• • • 
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FIGURE 24 - HNET FUNCTIONS (BUILD N-FILE) 

This is a typical instruction statement for HNET to build an N-File. we won 't qo 

into a discussion of JCL set-up other than to note the specification of the N-File as 

output and the link and node statements as input . The &PARAM keywords set the maxi­

mum zone and node number val ues which wi ll be written on the N-File. The reports 

lis t ed in the &SELECT s tat ement are those which display information on N-Fi le status 

and contents. (A br ief discussion of each report follows . ) 

The "FT=l,6,5" speci fies the valid range and default value for facility types (FT) 

i nput on the link statements. Thi s feature allows range checking and default value 

coding for each potential link attribute. In this particular example, we are telling 

HNET that all coded facility type values on the input link cards should be between 1 

and 6, and any l ink with a value not in that range will be flagged with a warni ng in 

Report 1. In addition, all facility type values not coded (e.g. , blank) will be 

giv e n a de f ault value of 5. 

The ''MVOK- 'FFS'" tells HNET that all link attributes must have values coded on the 

input link stateme nts except for free-flow speed (FFS) and free-flow time (FFT ). The 

a~breviations used ( e .g . , FFS, FFT) are the UTPS-specified LAV names f or those link 

attributes. Any link statements with a blank in any field except those spec ified by 

the "MVOK" keyword wil l be flagged with a warning in Report 1. Th is al lows the user 

to cus tomize HNET' s e rror checking to his or he r own coding conventions. 



FIGURE 25 

HNET REPORT 1 

J..-t-..FT 1-<1 1, ·~ Tn IJPl>ATE. '\JFILE 

HNtf kEPOkT 1 ll 

INPUT L T r~ K [) A T A C A R i.J I i-1 " (, E S 

t++----+- - --+- --+-+ +t-t+---+-++ +--+---+---- +----++-++-- +---+---- +----++-
1---s---10---1s---20---2s-~-3o---3s---4o---45---~o---ss---oo ---bs - - -7 (1 -
A 47 83 1.1 23 2 

E 
D 70 31? 

E 
D 73 71 

E 
C 103 110 4 

E 
A 109 111 l.A 26 4 

E w w 
1---s---1 0---1s---20---?.5---3o- --3s---4o---45---so---s5---oo---6~---10-

SUMMARY OF LINK l)ATA ERRORS IH FIELf) - TOTAL ERkuRS = 
ACTION = 0 FOCUS = r, ANODE = 5 

0 = 1 TC = () FT = () 

cc = 0 LU :: 0 z = () 

UC = 0 T/S FLAl:i = () FF S = 0 
oc :: 0 rJ V = 0 NL = 0 

FFT = 0 rJI = 0 UT = 0 

HNT020 120 (INFORMAT ION): N-fl LE UPOATING ~EGINNIN~ 

HNT020 120 CINFO~MATI ON ) : ~- FILE UPOATING COMPLETED 

I I I I I A. t o B Dat a S t o A :Jata 

I I I 

I I I I 
~ I I f l 

~ I !-i 
,_ I , .l " " !~ l 1 ' . ,., ,., ~. , C' " I -o I 

,., u V 

I! l '=! " ,., >, " ~:1 f .,, ,., 
~, S'JC! s I C .3 ,., " ,., 

~ i- "' ,,,,. ~ I ,., . u 1- ,- . .,, ,,_ 
§J ! i - '-,.,., I > I,') ..._ _ > i I . .. ,:: I~ }! < . '- -:,"; ; --- ~~ ~5 t '~~ ,:-, ! s ! ! ~ ' cl 1~ ! 5 ;;- t o I :,1 ~· > B I - Iv ~ :ii 0 ' .. , " 

0 
0 •• i !s ~ I ,; 0 . 8~ - !~- i o - I :u e.» - I - ~ ., XU 

7 
HNUOE 

AT 
GL 
OS 
LG 

l 
-
C 

i~ 
5 "' 
~ ~ 

I I 2 l - 1 s-:if n- ·,6 17-18l19 jl0 11-11 23 24-17 128-19130 ll 31-l< 31 -JS 39-43 44 -4$ 49 l,o., 1 sz f53- ssi s6- S9 60-6( l55 -69 1i::i ln -n 
I I ! 

iJ -i~ 
I I I I I I I j I I ! : 

i I I 

i I 
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I I I 
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! I i 
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I I I I 
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' I I I 
I I I i ! ! I ; 
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• FIGURE 25 - HNET REPORT l 

• 

• 

Report 1 is a playback of i nput link statements with each statemen t 
shown as one 1 ine on the report . Error flags, if any , are printed 
direct l y under any problem entry . The report wi 11 be produced for 
all link s tatements conta ining errors , even if it was not selected. 

warnings or errors can be of three types: 

D ( De fault ) : 

W (Wa rning) : 

E (Er ror): 

A default value (a s coded for this attr i bute on 
the &SELECT statement) replaces the missing 
value indicated in the statement field pos it ~on 
above the " D". 

The value in the input and playback above the 
"W" contains an invalid character or exceeds 
the range specified on the &SELECT statement 
for that link attribute. 

An error in the A-Node o r B-Node makes the link 
imposs i ble to identify, or an error in the 
action code makes the requested link action 
impossibl e to determine . The link statement 
has been ignored by HNET. 

Use the upper or lower column position guide to find the colt~n num­
ber of each error f l ag, then consult the 1 ink statement format to 
determine which field was flagged. 

In the e x ample, note that the "E"s indica te that all link statements 
had the A-node values coded in the wrong colum ns as they we re not 
riyht justified in column 7 . The "W"s indicate that for l ink state­
ment 109-111, a value was mispunched in the distance field and the 
area t ype of 6 exceeds the default range of 1-5. 

The error summary following the card playback gives counts of total 
errors and warnings for each link attribute field ( read across, left 
t o right) . 
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FIGURE 26 

HNET REPORT 2 

HNET RUN TO BUILD NETW ORK FILES 

23SEP8! HNF.:T 

N O D t 

REPORT 2 

[) A T A C A R D I M A G t. S 

t ♦ ~m~rn +~~~w~~~ tn~~~~~~ +~no +~a~ +m~~+ff+ 

l~-~s-~-IU®m•1S•-=20•m-?5••-31•••3S•~-40°•-45•--So--~55•••b0--~65~~-70• 
1 l2la00 lOUGO O 
2 8 9QOO 104~0 0 
3 cSoOO l~UOOO 
~ 2Q~OO 104.00 
5 s.oo 10.0 0 

101 121~00 114000 
102 121000 94.00 
103 89~00 94$00 
104 89~00 114000 
105 75,00 144000 
106 65.00 154000 
107 29~00 114000 
108 29~00 94 ~00 
110 105~00 154 .00 
111 ;sijoo 154v 00 
112 ss.oo 154 0 0 0 

13 11 4 0 00 it4 0 00 
114 45 0 00 l54~00 
115 15~00 154.00 
116 l05uOO ll4o00 
117 75GOO 114000 
118 55a00 114.0Q 
11q !14000 94 000 
120 45 0 0U l l~gOO 
121 15 e00 114~00 
122 105~00 94QOO 
12] 75 6 00 94 0 00 
124 55 0 00 94QO O 
126 45 0 00 94~00 
127 15~00 94 8 00 
126 lO~aOO 54 6 00 
12q 75,00 54.00 
130 55 9 00 S4.00 
132 45,CO 54.00 
· ~3 1:.00 54.00 
t3~ 10SGOO 14.00 
135 75000 14.00 
136 ~5 0 00 14.0 0 
137 25,00 14.00 
13q ~5 8 00 14 1 00 
141 lS~oo 10.00 
143 as.oo 31,00 

,m•~s---10-~-1s-- -20---?s---3 o---35--aqo~--45---so-•a55---~o-~M65-~-7o-

wro20 120 (INFORM ATION): N•FILE UPDATING BEGINNING 

.., • ··20 120 (INFnRMATION) : N•F!LE UPDATING COMPLETELJ 
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FIGURE 26 - HNET REPORT 2 

Report 2 i s a playback of node data statements with messaye flags 

interspersed. 

erro i:-s even i f 

Report 2 will also be printed for node statements with 

it has not been requested . The error flag meanings 

ace the same as those of Report 1. An error summary message is also 

printed t or node data s tatement images • 
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FIGURE 27 

HNET. REPORT 4 

HNET RUN TO UPDATE NFILE 

24SEP81 HNt.T 

N • F l L E U P L> A T E 

REPORT 4 

E R R () R ME.SSAG E. S 

A ANODE BNOOE SE~UENCE S DIAGNOSIC MESSftGE 

A 
D 
D 
l) 

A 
C 
C 
0 

47 
70 
71 
73 
83 

103 
110 
312 

83 00000220 E LINK ALREADY EXISTS, ADD HEJECTEU 
3\2 00000230 W LINK uOES NUT EXIST, DELETE REJECTEU 

73 00000240 W LINK DOES NOT EXIST, DELETE REJECTfU 
71 00000240 W LINK DOES NOT EXIST , DELETE REJEC TEU 
47 00000220 E LlNK ALREADY EXISTS , ADO HEJEC TE.0 

110 00000250 E LINK DOES NOT EXIST, CHANGE REJECTED 
103 00000250 E LINK DOES NOT EXIST, CHANbE REJE.CTEU 

70 00000230 W LINK DOES NOT EXIST, DELETE REJECTED 

HN1020 120 (INFOR~AT!ON): N•FILE UPOATING COMPLETED 
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fIGURE 27 - HNET ~EPUR1 4 

Re po rt 4 is a record of errors e ncoun tered when building or u i_.)datin<J 

a n N-File . 

per form the 

heading " A" 

It indicates erro r s encountered by HN~T in attempti n~ t o 

requested action on the N-File. The co l umn with the 

is the action code wh ich describes the desired link card 

ac tion : to add , change , or delete the link as specified . The 

"SEQU ENCE" number refers to the statement in error by the user-

ass igned number in Columns 73- 80 of the lin k statement. If n o 

s equence number has been coded , HNET wi l 1 assig n n umber s to t he input 

I ink data statements starting wi th 1 and u s ing an incremen t of l . 

" S" is the e i:-ro r severity code of either a warning (W) or error (E) • 
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FIGURE 28 

HNET REPORT 5 
HNET RUi'4 TO AUILO NETWORK FILE S • 23SEP81 9, 01 0 4b HNE'T REPORT 5 PAGt q 

N .. F I L E u p D A T E A (.; T I 0 N R E P O R T . 
ANODE tiNODE ACT I UN TAl< EN ANODE SNODE ACTION TA Kt-: N 

---------------------------------- --------------------------·-------1 COOf~DINATES AD DED 1 10 1 LINK ADDEO 
1 102 LINK ADDEO 2 CO OR[) I NATES ADOEU 
2 103 LINK ADDEO 2 104 LINK Al)DED 
3 Cf1 0ROINATF.S ADDF.:D 3 105 LINK ADDED 
3 106 LINK ADt'IEO 4 COORDll'IATES ADDE.U 
4 107 LINK ADDED 4 108 LINK ADD!:.D 
s COOROINATES ADDED s 141 LINK ADDt::D 

101 COOROINATES ADDF.:D 101 1 LI NK AODE.D 
1 O 1 113 LINK ADDED 102 COORDINAlES ADPED 
102 1 LINK ADDED 102 119 LINK AOO!:D 
103 COOROINATES AOOF. O 103 2 LINK ADL>E.D 
103 122 LINK ADDED 103 123 LINK ADDED 
104 COORDINATES ADD F.D 104 2 LI NK ADDED 
104 116 LINK ADDEO 104 117 LIN K AODc.O 
105 COORDINATES ADD EO 105 3 LINK ADDED 
105 111 LINK ADOED 105 117 LINK ADDED 
10b COORDINATES AD DED 10b 3 LINK ADDED 
10b 11 1 LINK ADDEO 10b 112 LINK ADDED • 107 COORDINATES ADOl:D 107 4 LINK ADDED 
107 120 LYNK ADDEO 107 121 LINK ADDED 
108 COORDINATfS ADD E' D 108 4 LINK ADDt.D 
108 126 LINK ADDED 108 127 LINK ADDED 
11 0 COORDINATES ADDED 11 0 111 LINK AODtD 
110 116 LINK ADDED 111 COORDI~ATE~ ADDEU 
111 105 LINK ADDED 111 10 b LINK AODE.O 
111 110 LINK ADDED 112 COORDtNATES ADL>ED 
112 106 LINK ADDED 112 114 LINK ADDt.l' 
112 116 LINK ADDED 11 3 COORDI NATES ADDED 
113 101 LINK AOOED 113 11b LI NK AODED 
114 COORDINATfS ADDED 114 1 12 LINK ADDEO 
11 4 115 LtNK ADDED 114 12 0 LI NK AD DED 
115 COORDINATES ADOE'O 115 114 LI NK ADDED 
11 5 121 LINK ADDED 11 t., COORDINATES ADDEO 
11 b 104 LINK ADDlO 116 110 LINK ADDED 
1 H, 113 LINK ADDEO 117 COORDINATES ADDEO 
117 104 LINK ADOE:D 117 105 LI NK AODtD 
117 118 LI NK ADDE D 117 123 LINI' ADD e. l: 
1 1 8 CO ORU I NAT~S ADDED 118 1-12 LI NK AD DED 
118 1 1 7 LINK ADDED 118 120 LIN K AODEO 
118 1214 LI NK ADDEO 119 COORDIN ATF~ ADDEU 
119 102 LI NK ADDED 119 122 LI NK ADDED 
120 COORDINATES ADOFD 120 107 LINK ADDl:.D 
120 114 LINK ADDEO 120 118 LINK ~!)O ED 
1;, O 120 LINK ADOE.O 121 COORDI Ni. l E5 ADDED • 121 107 LINK ADDEO 121 11 5 LI NK ADDE D 
121 127 LI NI< ADDED 122 COORDIN Al ES AODE U 
122 103 LINK AOOE.O 122 11 b LINK ~~D~D 
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• PIGUHE 28 - HNET HKPORT S 

Report 5 Lists the N-File update actions taken for eac h node and link 

input to HNET • It provides a record of activity for the HNET run. 

• 

• 
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FIGURE 29 

HNET REPORT 7 
HNET RUN TO AUILO NETWORK FILES 

23SF.P81 <, 0 ot 0 4b HNFT REPORT 7 PAGt:: 1~• 

'" - F I L E L I N K C 0 N T E N T s 

A B ••-----O~SERVED•••--- N L l J i.: A 

NODE NOOE. o r.ll ST TC FFS SPO TIME. CAP COUNT L ZONI:.. LG u C cc T r GL 

----- ----- - --·- -- --- --- ---- ----- ----- - ..... - ... - - -- .. - --
1 10 1 '-i o. so 3,00* 9 l s 1 1 

1 102 A o. so 3 0 00* 9 1 5 1 l 

2 103 8 o. 3o t.80* 9 2 5 2 l 

2 104 B o.3o 1.60* q 2 5 2 l 

3 105 1:3 o.so 2.00* q 3 5 4 2 

3 10b ~ o.so 2,00* q 5 5 4 2 

4 107 s o.3o 1•2011 q 4 5 4 1 

4 1 0 ts R 0,30 1,20* 9 4 ':i 4 1 

5 141 A o.so 2,00* q 5 ':j 4 3 

101 1 B o.so 3, 00* q 1 5 1 1 

1 0 1 113 B o.so 4 1 u 1 1 

102 1 8 o. so 3.00* 9 1 ~ 1 1 

102 11 9 '1 o.so 4 1 o 1 1 

103 2 A o. 3o 1.80* q 2 5 d 1 

103 122 t3 o. bo 4 2 11 0 i? t 
103 123 B 1 .1 s 4 2 3 2 1 

104 2 a o.3o 1.80* q 2 5 2 1 

1 0 I.I llb i:1 0,60 4 3 11 t, 2 ie 104 11 7 R 1.15 4 3 3 2 

1 0 5 3 R o.so 2 • 00* q 3 ~ ... 
105 111 R o.ss 2 3 j 3 ?. 

105 117 A 1 • 1 0 ?. ~ .3 4 c 
106 3 ~ o.so 2,00* q 3 s 4 2 

10b 111 A o.so 1 3 j 4 2 

10b 112 A 0. 0 0 1 3 J 4 l 

107 4 R o. 3o 1,20* q 4 '..} £l 1 

107 120 B 1 • 1 0 2 4 3 4 2 

107 121 ti o.&s 1 4 3 5 2 

10B 4 " o.3o 1.20* q 4 '5 /J 1 

108 126 ~ 1. 1 0 ? 4 3 4 2 

108 127 R o. &S 1 4 3 s 2 

1 10 111 H 1o 75 1 3 3 4 2 

11 0 11b ~ 1 • b5 2 3 1 1 3 2 1 

111 10s R o. ss 2 3 3 3 2 

11 1 1 0 Cl B o. so 1 3 3 I.I 2 

1 11 1 1 0 i-3 t .75 1 3 3 4 2 

11 2 106 ii 0 • t>O 1 3 3 4 1 

1 12 l 14 ~ o.65 1 ll 3 {J 2 

11 2 11 b q t . 65 3 .3 d 3 2 

1 13 101 R o.so 4 l b 1 1 

113 110 8 o. oo 1 3 1 b 2 1 

11 4 11 2 R o.os 1 4 :5 4 2 

114 11 5 8 1 . 7~ 1 4 :s 5 2 

114 12 (J ~ 1.65 2 4 j 4 

• 115 114 f~ 1 • 75 1 LI j 'j 

115 121 R 1.65 1 4 .3 5 
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FIGURE 29 - HNF.'l' REPORT 7 

Report 7 is a listing of all 1 ink data attrihutes contai.ned in tt1c 

output N-File. 
Values of link free flow speN'I nnd/or capacity wl1i ch 

the user defaults to the speed/capacity tables will not be displayed 

in this report as they are posted to the link Z- f ile b ut not the 

intermediate N-File. 

Column headings for Report 7 have the following mean ing: 

D = 

DIST = 

'I'C = 

FF'S = 

Ct\P = 

NT. = 

TG = 

LU = 

UC = 

cc = 

FT = 

AT = 

CL = 

Direction Code (I=Inbound, O=Outbound , B=Two way) 
is a place-holding, nonexiste n t 

counterpart exists as a oneway, 
An 'Inbound' link 
link whose (B,A) 
'Outbound' link. 

Distance in miles or kilometers 

Toll Code 

Pree Flow Speed in miles/hour or l<ilor:teters / hour 

Capacity in (vehicles/lane) hour 

Numb e r of Lanes 

Link Group 

User Defined T,ink Attribute 

Use Code 

user Defined Link Attribute 

Fae il i ty Type 

Area Type 

Geographic Location 

'*' ofter the observed time field indicates a uni form time (UT) wh ich 
will not be changed by a UROAD traffic assignment . 



FIGURE 30 

HNET REPORT 8 • 
1-lNET RUN TO BUILD NETWO RK I=' ILES 

2'SF. P81 9.0l.4b HNt:T REPORT 8 PAGE 18 

N • F I L E N 0 D E C O N T E N T s 
NODE ZONE:: DIST SUPER GL AT LI LO NODE ZONE DIST SUPEk GL AT LI LO 

-·--·---~---~--~-----------------· ----------------------------------1 ? 2 2 2 2 
3 2 2 4 2 2 
5 1 1 10 1 2 2 

102 ? 2 103 :; .3 
104 3 3 105 3 .3 
106 3 3 107 3 3 
108 3 3 110 2 2 
111 3 3 112 3 3 
113 2 2 114 3 3 • 115 2 2 11b 4 3 
117 3 4 118 4 4 
119 2 2 120 4 4 
121 '3 3 122 3 4 
123 4 3 124 4 4 
12b 4 4 127 3 3 
1?8 3 3 129 4 4 
!~O 4 4 132 4 4 
133 3 3 134 2 2 
135 3 3 13b 3 3 
137 4 4 139 3 3 
141 3 3 143 4 4 

HNT020 192 (!\JfORMATION)1 NODF Z•FILE UPDATING BEGINNING 

HNT020 192 C !~FORMATION) l NODF. Z•FI LE UPDATING CuMPLETED 

• 
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r' TGl JR I·: 10 - II NL·:T J< l-:PO l<'I' o 

Report 8 is a concise !isling of node data conlaincd in the N- File . 

Node x-y coordinates are reporLed separately in Report 10. 

headings ha ve t he fo l low i ng meani ngs : 

ZONE = zone in which the node is located 

DIST = District in which Lhe node is located 

Column 

SUPER = Super-District in which the node 15 located 

GL = Geographic Location in which the node is located 

AT = Area Type i n which the node is located 

LI = Count of Links Inbound to the node 

LO = count of Lin l<s Outbound from the node 
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FIGURE ~I • 
HNET REPORT 10 

q . 1l 1 • lJ b t<f PUt<T 1 (J 
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r' IGURE :n - HNET REPORT 10 

Report 10 is a listing of network coordinates. 

across and d own with three sets of coord i nates 

The report 

displayed 

is 

on 

read 

each 

line. Node numbers for the second and thi rd sets of coo rd ina te s on 

each line must be interpolate d. If a node has coordinates , they are 

displayed. If a node i s in the network, but has no coordinates, 

blanks are displayed in the coordinate area. If a node is not in the 

network (no links a nd no node data s tat emen t supplied} , t wo dashes (-

-) are di splayed in the coordinate area. Lines with all dashe s for 

the coordinates are automatically suppressed . 
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FIGURE 32 

HNET REPORT 14 

M~ET RUN TO RUILD NET~ORK FILES 

2'SF'P61 9,01,46 HNE'T REPORT 14 PAGE c!3 

t-1 - F I L E s T A T u s R E p 0 R T 

••••••-PAkAMETERS••••••• USED ••LINK COUNT• •-•HIGH••• 
NODES ZONES DISTS SUPERS NODES ONEWAY Ti.ojQWA Y NOOE ZONE ....... ----- ----- ------ ----- ------ -------143 5 2500 2500 42 2 b1 

SPACEC~ORUS)I DIRECTORY: 1425 DATA LJ~ED= 250 0 
THERE IS ENOUGH SPACE IN THE nIRECTO~Y TO STORE 
THtRE IS APPkOXIMATELY ENOUGH D4TA ~PACE TO STORE 

OATA UNUSFU: 10325 
194 HOr<E NUDES 

574 MOkE LINKS 

u p 0 A T t N G H I s T 0 R y 
•••EVENT••-• 
OATE TIME z COMMENT ·------ -------- - --------

23SF'PA1 9.01,46 y BUILT FROM LINKS= URD81,0ATA 
23SfP81 q,01,46 y CREATED Z•FILE DSN= SYS812b6,T0901~4,RA000,UMT 

A2335,L.ZFILE 
23SE'P81 9,01,46 y CREATED Z•FILE OSN: SVS812b6,T0901~4,RA000,UMT 

A2335,NZFILE 
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FIGURE 12 - HNET REPORT 1-l 

Report 14 is t he N-Fil e status report. It jncl udes a brief record of 

the current N- File parameters , file space usaye , a nd update history . 

A code of " Y" under t he " Z" column indicates that a link or node 

Z- file was c reated or updated by the HNJ:::T run indicated by the " DATf-, " 

and " TIME " • 
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FIGURE 33 

HNET REPORT 15 

•• NE1 t-< U l'l T ,l -HJ! L D ~ET Ji (J II !< ► I L ES 

c "t. :>F ~t_l.\ 9. 0 \ 0 /,j u 
HN ► T fn:y :HH \5 I-' .. ·- : c tJ 

d 'I u s E 0 t--' u C t N LJ M 0 E R s • ~ (' .; C' ~ ~ 0 •l lJO 1 0 9 , cl;, 131 138 140 , -I ? 

• 
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Report 15 is a terse 

The report does no t 

nected . Unconnected 

F I<; UR E :n - H NET REPORT I 5 

list of the unused node number~ in the N- File . 

include nodes i n the network which are uncon­

nodes are readily identified in Report 8 from 

the node (zero links inbound to the node and zero links outbound from 

the node) • 
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FIGURE 34 

HNET OPERATIONS 
UPDATE N- FILE 

,, LINK 
UPDATE 
CARDS 

, .... 
"'-- ~ 

'. 
N-FILE 

- HNET 
,_ -- -

....._ 
~ 

,ID 

REPORTS 
MESSAGES 

~ 

...___ 

• 

(EXISTING} 

• 
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FIGURE 34 - HNET OPERATIONS (UVDATE N-FILE) 

Once an N-File ha s been built it can be updated or cha nged as the networ k descr i p tion 

changes or as errors are foun d and need correction. The proces s fo r updat ing is very 

similar t o building and N- Fi le except that the N-Fi l e re fere nced by HNET already 

exists and the input link and node stateme nts re flect changes to an existing ne twork 

contained in that N- File. 
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FIGURE 35 

HNET OPERATIONS 

UPDATE N-FILE 

I I H NET EXEC HNET ,CORE= 256K, 

I I NI= 1 DSN =UMTA.UTOWN.NFILE,VOL=SER=UMTAl
1 
,DISPNl=

1
(0LD,KEEP)

1 

I I H NET . LI N KS DD ♦ 

(LINK CARD UPDATES GO HERE) 

I I H N ET . S Y SI N DD * 
HNET RUN TO UPDATE N-FILE 

8iSE LECT REPORT=I, .;.5, 14 &END 

• • • 
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FIGURE 35 - HNET OPERATIONS (UPDATE N-F I LE) 

The sample JCL set-up for HNET to update an N-Fi l e is almos t i dentical to the JCL for 

building an N-File. The prima ry difference is that the N-File is an existing one , 

not a new one being created in the HNET run. All reports requested ( 1- 5 and 14) have 

been discussed from the previous HNET run . 
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FIGURE 36 

HNET FUNCTIONS 

, 
LINK CARDS 
NODE CARDS 

, 
COOTROL 
CARDS 

CREATE ALTERNATE NETWORK 

/ .... 
... ~ 

N2 (BASE NETWORK) 
FILE 

\... ~ 

ES) / ...... 
"'--- .J 

• t 

-
NI 

- HNET - FILE 

I- .... ~ 

' 

REPORTS 
MESSAGES 

-

.._ 

• 

(ALTERNATE 
NETWORK) 

• 
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FIGURE 36 - HNET FUNCTI ONS (CREATE ALTERNATE NETWORK) 

HNET can also b e used to create alternative net works. Highway system alternatives 

can b e created easily using this HNET operation . HNET creates a new N-File represen­

ting a network alternat ive based on network change s input via node and link state-

ments and a base network on an input N-File . Thus HNET makes use of the large po r-

tion of the base network which is constant in an alternate network and allows easy 

upd ating of the small portion which does change . 



FIGURE 37 

HNET FUNCTIONS 
CREATE ALTERNATE NETWORK 

/ /HNET EXEC HNET, CORE=256K, 

I I Nl=1DSN=UMTA. UTOWN. AL Tl, VOL= SER=UMTAI 
1

, DISPNI= '(NEW ,KEEP)', 

I I N2= 1DSN=UMTA.UTOWN.NFI LE,VOL =SER=UMTAI 
1 

,DISPN2=
1

(0LO,KEEP)
1 

/ /HNET .NODES DD * 
( NODE CHANGE CARDS GO HERE) 

//HNET.LINKS DD* 

(LINK CHANGE CARDS GO HERE) 

~ I I HNET . SYSIN DD * 
HNET RUN TO CREAT ALT UTOWN NET 

SPARAM NODES=l47 SEND 

8 SELECT REPORT= 4, 5,6, 14 SEND 

• • • 
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FIGURE 17 - HNET FUNCTIONS (CREATE ALTERNATE NETWORK) 

The JC L set-up to control this operation re quires both an Nl and N2 Fi le. By HNET 

c on ven t ion , the N 2 F i l e i s t he e x i st i n g n e t wo r k and t he N 1 F i l e i s t he new a l t e r-

nate. The node and link statements input for this run are those which modify the 

base network description to create the a lternate. 



FIGURE 38 

HNET REPORT 6 
p l l I L l' . . FILE F HOl-1 nu) Z':i n HR 

31Al1G81 l?.ul.39 H!\IF T REPrJRT t, PAGI:. 
3 . 

.~ - F l L E tJ p u A T E L l s T 1 ~ G 

A p -----•-ORSERVE~------ N L u F A 
A NnDE NODE f) nIST TC FFS SP I.> TP'E: C4P COU~H L ZONE LG u C cc T T GL 
--·--- ----- - ---- ... --- ---- ----- ----- - ---- .... - - -- - -

l X,Y: 3.30, s,oo Z: DIST: SUPER: GL: AT: 
A 1 7 1 R o.oo q 40 5 1 4 
A l 194 R o,oo q 40 5 1 IJ 

11 l 19S ~ o.oo q 40 . 5 l 4 
2 X, y: 3 0 bl, s.2;, z= DIST: SUPER= GL= AT: 

A 2 1 7 l ~ o.oo q uo 5 1 4 
~ 2 19b R 0,0() Q qo 5 1 4 

Ii, 2 197 ~ 0,00 q 40 ~ 1 4 

A 2 l 9 /:I R o.oo q 40 5 1 4 

3 X,Y= 2,90, 5,10 Z= DIST= SUPER= ~L= AT:: 

A 3 19 1 i, 0,13 o.78* 9 40 5 1 4 
A 3 19Q 8 0,10 O,bO• q 4(') 5 1 IJ 

A 3 200 ~ 0. 1 3 o.78• q 40 5 1 4 
4 X,Y= 2.90, 4, 8 n z: DIST: SUPER= GL= AT= 

A 4 192 R 0.12 0, 72* q 4/"I 5 1 4 

A 4 201 9 0. 1 2 'l,72• q 40 5 1 4 

~ X,Y: LJ.2O, 5,00 Z= DIST= SIJPER= GL= AT= 
A 5 176 R 0.17 1,02• q I.I 0 5 2 8 

A 5 l 7 7 8 0. l 9 1,1"* q 4 0 5 2 ~-A, 5 2u3 f1 0,13 0, 78• q LI 0 ':> 2 
b X, y: LJ.15, 6,00 Z= U!ST= SUPE~= GL= AT= 

A b 9E fl 0,23 0 • &9* q 40 5 3 12 
A 0 180 B u.38 1,llh· q 40 5 3 12 

7 X,Y: 3,4';,, 5, 8 /'.I z= DIST= SUPER:: GL= AT: 
A 7 92 A 0, 0 0 9 40 5 2 8 
A 7 2 (J lJ R 0,00 9 I.I 0 5 2 8 
A 7 205 A 0 • O 0 q 40 5 2 8 

8 X, y:: 3, 1 2, 5 • b 0 z= DIST= SUPER= GL= AT= 
A 8 168 H 0,20 1,20* q 40 5 2 e, ,. £.l, 183 R 0,00 q 40 5 2 B 
A 8 207 R 0,00 q 40 5 2 8 

9 X,Y: 4.20, 5,45 Z= DIST= SUPER= GL. = AT: 
A q 179 R 0,00 q 40 5 2 B 
A q 20t: ~ o,uo q 40 5 2 8 

1C X,Y= 3.40, b.20 7. = DIST= SUPER = GL= AT= 
A 10 8& 9 o.33 1.32• q 40 5 3 12 
A 1 0 96 ~ 0.1s 0,60* 9 40 5 3 12 
A 1 l) 9 7 A 0,34 t • 3o * q 40 5 3 12 
A 1 0 160 R O, 1 0 o.ao• 9 40 5 3 12 

l 1 X,Y: 2.50, 5,20 z= DIST: SUPER= GL= AT: 

A l 1 1 o l ~ o.oo q 40 s 3 12 
A l 1 163 R o.oo q 40 5 2 8 
A 1 1 2 0 9 R 0. o 0 9 40 5 2 8 

1? X, Y: 2,45, 4,80 z= DIST: SUPF.R= GL= ~T: ~· A 1 2 1 9 3 ~ o,no q LI 0 5 2 
A l ?. 2 1 l1 R 0 • U (J 

q IJ 0 5 2 
l 3 x,Y= ? t <j () I IJ • 5 I) z: DIST: SUP[P : GL= AT: 

A 13 1 l 7 q 0 • () u q 4 () 5 2 8 
A 13 l l e-, ;~ n. o o q 4 () 5 2 P, 

-- ·- . 76 
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FIGURE 38 - HNET REPORT 6 

Report 6 is a listing of all nodes and links added, changed , or 

deleted in this run. The link data provided is the same as that 

provided in Report 7, but is limited to N-fi le Updates . 

Column headings for Report 6 have the tollowing meaniny: 

D = 

DIST = 

TC = 

FFS = 

CAP = 

NL = 

LG = 

LU 

UC = 

cc = 

FT = 

AT = 

GL = 

Direction Code (I=Inbound , O=Outbound, B=Twoway) 
An 'Inbound' link 
link whose (B,A) 
' Outb ound ' link. 

is a p lace-holding, nonexistent 
counterpart exists as a oneway, 

Distance in miles or ki l ometers 

Toll Code 

Free Flow Speed in miles/hour or kilometers/hour 

Capacity in (vehicles/lane) hour 

Number of Lanes 

Link Group 

user Defined Link Attribut e 

Use Code 

User Defined Link Attribut e 

Facility Type 

Area Type 

Geogra p h i c Location 

'*' after the observed time f ield indicate s a unitorrn time ( UT) which 
will not be changed by a UROAD t raffic assiynment . 

·-. ·-, 
; I 
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F IGURE 39 

HNET OPERATIONS 
EXTRACT SUBAREA NETWORK 

r -... 
.... ~ 

N2 
(BASE NET~ 

FILE 

..... ~ 

r 
..... 

0 

NI 
- HNET -- - FILE 

....... 

0 

REPORTS 
MESSAGES 

.._ 

• 

...... 
~ 

~ 

(SUBAREA 
NETWORK) 

• 
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FIGURE 39 - HNET OPERATIONS (EXTRACT SUAARr.A NETWORK) 

Extraction of a s uba rea netwo rk also requires an input base netwo rk N-File and an 

output N-File which contains the s uba rea network descriptio n . The subarea networ k is 

defined by a set of node numbers (and associated links) delineated wit h the "N " key ­

word in the &SELECT statement . All attributes associated with these links are copied 

to the new , subarea N- File • 



FIGURE 40 

HNET OPERATIONS 
EXTRACT SUBAREA NETWORK 

I I H NET EXEC HNET ,CORE= 256K, 

I I NI = 
1 

DSN =UMTA.UTOWN.SUBAREA,VOL=SER= UMTAl
1

, DISPN I =1 (NEW,KEEP)1

, 

I I N2='DSN=UMTA.UTOWN.NFILE, VOL= SER= UMTAI' ,DISPN2= '(OLD,KEEP)' 

/ /HNET.SYSIN DD -1-

HNET RUN TO CREATE SUBAEA NETWORK 

SPA RAM NODES=l43,ZONES=5 SEND 

8 SELECT N = 3,5, 105,106,111,112,114,117,118,120,123,124,126,129, 

gg 130,132,135,-137,139,141,143 SEND 

• • • 
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FIGURE 4 0 - HNET OPERATIONS (EXTRACT SUUAREA NETWORK) 

The J CL set- up c o ntains t wo N- Files -- the input base network (N2) and the subarea 

net WO r k ( N 1 ) . The "N" keyword in the &SELECT statement " c ar ves out " a subarea net-

wor k , which in th i s example is compri s ed of the UTOWN freeway corridor . All links 

whose A- node and B- node are specified in the " N" keyword range c reate the subarea 

network . 
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FIGURE 41 

H NET OPERATIONS 
BUILD Z - FILES 

N- FILE 

LINK '-' 
. Z-FILE 

H HNET 

~ 
I REPORTS I Y NOOE 

Z-FILE 

MESSAGES 

• 

~UROAD, UMATRIX 

• 
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F IGURE 41 - HNET OPERATIONS (BUILD Z-FILES) 

Bui l d ing Z-F iles from an N-File is the key operation of HNET as the Z-Files al low t h e 

highway netwo rk to be ana l yzed with other UTPS programs suc h as UROAD and UMATRIX. 

HNET posts all network informat ion contained in the N-File to the Z-File in the 

usual, default mode. The user can select the attr-ibutes to be posted using the 

" LZ LAVS" and "NZLAVS" keywords on the &SELECT statement. 

Link speeds and capacities, if determined from the speed/capacity table, are posted 

to the link Z- File in this operation as well as any speeds and capacities which were 

coded in the link statements. The speed/capacity table default values can be modi -

fied using speed/capacity update statements which allow the user to change any or all 

values in the tabl e . 
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FIGURE 42 

HNET OPERATIONS 

BUILD Z-FILES 

I I H NET EXEC HNET ,CORE=256K, 

I I NI= 1DSN=UMT A .UTOW N. NFI LE, VOL= SER=UMTAI 
1 

,DISPNI = 
1

(0LD,KEEP)
1

, 

I I Zl= 1DSN= UTOWN.LZ Fl LE, VOL= SER=UMTAI' ,DISPZ I= '(NEW ,KEEP)', 

I I Z2='DSN=UTOWN.NZFILE,VOL= SER=UMTA2
1
,DISPZ2=

1
(NEW,KEEP)

1 

/ /HNET.SYSIN DD * 
HNET RUN TO CREATE LINK AND NODE Z-FILES 

SSELECT REPORT=l6,18,19 SEND 

SDATA 

(S/C TABLE UPDATE CARDS GO HERE) 

• • • 
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FIGURE 42 - HNET OPERATIONS (BUILD Z-FILES) 

The JCL set-up to build link and node Z-Files is shown. Note that the Nl File which 

con ta ins the UTOWN network description is read in and two Z-F i les a re produced: a 

1 ink Z-File ( Zl) and a node Z-File ( Z2). The computer- file space requirements for 

the Z-Files must be supplied in the JCL and can be computed from formulas in the HNET 

program write-up. It has been omitted here for simplification. Upon initial ere-

ation, space must be provided for the new LAVs that will be created by UROAD or 

UMATRIX and added to the Z-Files. 

Any speed/capacity update statements (called cards in the figure) follow the &DATA 

statement at the end of the control statements. 



FIGURE 43 

HNET REPORT 16 

~NEl RuN TO ~UILO NETWORK FILES 

235FP8i HNF.:T REPORT 16 r AG( 

C O ~ T E N T S 0 F Z • F I L F: 7. 1 

LTNVS; 120 C~EATIUN: DATE=23SEP~1 TIME: 9.01.40 
CPtATED FRO~ 1)S~:SYS81266.T0901~4.RAOOO.U~TA2335 0 NFTLE 

SPA('.E TOTAL UNUSED EMRtDOED 
(WOPDS): OATA= 15000 USED= ,sso AVAILABLE= 11 450 FHf.E jPACE= 0 

ATTRIBUTE ENTRIES1 LAVS PR~SFNT: 21 MAX LAV$ POSSIBLE=lin 

••••••rRFATION••••••• 
LA 't NAME UNITS TYPE DATE TIME PROGRAM DESCRIPTION 

A 
AT 

b 
C 
er 
D 
or-
FF::> 
FF"T 
FT 
GL 
Lr, 
L IJ 

N l. 
05 
OT 
ov 
TC 
UC 
LJT 
z 

143 I*2 
I* 1 

tlJ3 1*2 
YEH/LN/H I*2 

I*l 
MI R*4 

l * 1 
MI/H R*4 
MIN 1-<*4 

I*l 
1*1 
I*l 
I* 1 
I•,q 

Ml/H R1d1 
MIN R*4 
VEH 1*4 

1,q 
I* 1 

MIN ~*4 
5 I *2 

23SEP81 
23SEP61 
?3SEP81 
23SEP81 
23SEP81 
23SEP81 
?3SEP81 
23SEP81 
.?3SEP81 
?3SEP81 
23SEP~l 
23SEP81 
23SE.P81 
23SEY81 
.?3SEP81 
.?3SEPtj1 
?3SEP81 
23~EP8t 
23SEPtit 
.?3St:P81 
23SEP~t 

9.01 HNET 
9.01 HNET 
9.01 HNET 
9.01 HNET 
9,01 HNET 
9 0 01 HNET 
9 0 U1 HNET 
9 0 01 HNET 
9.01 1-1NET 
9 0 01 HNET 
9 0 01 HNET 
9.01 HNET 
9.01 HNET 
9 0 01 HNET 
9 0 01 HNET 
9 0 01 HNET 
9 0 01 HNET 
9 0 01 YNET 
9.01 HNET 
9 0 01 HNET 
9 0 01 HNtT 

86 

LINK ANODE~ 
AREA TYPf 
LINK E:lNLlDl: ;> 
CAPACITY 
CONSTRUC TIC,-. CCli)E 
DISrANCE 
OIRECTIO~ CuOt:. 
FREE FLOW SPEE() 
FREE FLOW TlMt 
FACILITY TYPE 
GEOGRAP~IC LnCATIU~ 
LINK GROUP 
LAND USE CODE 
NU1'1tiER CF LA1-:t:.s 
Ot:3SERVEO SPEEu 
OBSERVED TIME 
nuSERVED V01.tJME OR cov,T 
TOLL CLASS 
US!: CODE 
llN!F OR"1 T!~1t:. 
ZONE ~WMBEFI 

• 

• 

• 
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FIGURE 43 - HNET REPORT 16 

Report 16 displays the contents and status of the link Z-File created 

by HNET. It lists all LAVs in the link Z-File by their HNET-ass igned 

LAV names, the applicable units of measurement, the creation date and 

time of the most current LAVs and a longer description o f the LAV 

contents . 

• 
87 



FIGURE 44 

HNET REPORT 18 
HNET RUN TO ~UILO NETWORK ~ILES 

21SF:P81 

L I N K S P E E 0 

HNF.:T REPORT 18 

A N D C A P A C I T Y 

A R E .\ T Y P E 1 

•••••••••••FACILITY TYPE••-••••••••• 
l.. h NF. S 

1 

3 

4 

6 

7 

8 

LANES 

1 

2 

3 

4 

5 

t:, 

7 

8 

9 

CAPACITY 
SPEED 

CAPACITY 
SPEE!) 

CAPACITY 
SPEED 

CAPACITY 
SPE.EO 

CAPACI TY 
SPEED 

CAPACITY 
SPE.ED 

CAPACITY 
SPE ED 

CAPACITY 
SPEED 

CAP ACITY 
SPEED 

CAPACITY 
SPE.C:D 

CAPACI TY 
SPEEr> 

CAPAC ITY 
SPt.ED 

CAPP.CI TY 
SPE En 

CAPACITY 
SPEEO 

CAPACI TY 
SPEED 

CAPACITY 
SPEED 

CAPACI TY 
SPE:..ED 

CAPACITY 
SPE.ED 

1 2 3 4 S b ------ ------ ------ ------ --·--- ------
17S0 
48.0 
1750 
48.0 
1750 
48.0 
1750 
48.o 
1750 
48 .0 
1750 
48.0 
1750 
48.0 
1750 
46.0 
1750 
48,. 0 

800 
37s0 

800 
.H ,o 

800 
37.0 

800 
37 0 0 

800 
37,0 

800 
:n.o 

800 
37.O 

800 
31.0 

800 
37u0 

A R E A 

600 
22.0 

t, 0 0 
22.0 

hOO 
22.0 

600 
22.0 

600 
22.0 

b00 
22,0 

bOO 
22.0 

bOO 
22.0 

600 
22.0 

700 
22 .0 

700 
22,0 

700 
22.0 

700 
22~0 

700 
22.0 

700 
22.0 

700 
22a0 

700 
22.0 

700 
22,0 

T Y P E 2 

-•••• ••----FACILITY 
1 2 3 

1750 
48.0 
1750 
48.0 
1750 
48.0 
1750 
48.0 
1750 
48 0 0 
1750 
48., 0 
1750 
48.0 
1750 
48.0 
1750 
48., 0 

1000 
44.0 
1000 
44 . 0 
1000 
I.J4 • 0 
1000 
44 . 0 
1000 
44.0 
1000 
4 4 c 0 
1000 
44.0 
1000 
44.0 
1000 
44 . 0 

550 
25 . 0 

550 
25~0 

550 
2'5., 0 

550 
25 0 0 

550 
2s.o 

550 
25.,0 

550 
25.,0 

550 
~s.o 

550 
2s.o 

4 

550 
29 . 0 

550 
2q • 0 

550 
29.o 

550 
29.0 

550 
29.,0 

550 
29 . 0 

55 0 
29.0 

550 
29,0 

550 
29 0 0 

10000 
1 0 • 0 

10000 
10 .0 

10000 
1 0 • 0 

10000 
10.0 

10000 
1 0.0 

10000 
10.0 

10000 
10.0 

10000 
1 0,0 

10000 
10. 0 

5 

10000 
15.0 

10000 
15.0 

10000 
1s. o 

10000 
1s.o 

10000 
1s. o 

10 000 
1 i; • O 

10000 
1s.o 

10000 
1 Ii • 0 

100UO 
1s.o 

600 
22.0 

bOO 
22.0 

t>OO 
22.0 

oOO 
22.0 

bOO 
22.0 

6Uv 
22.0 

bOO 
22.0 

600 
22.0 

600 
22 .0 

b 

800 
2s.o 

800 
25.(; 

eoo 
2s.o 

800 
2s.o 

BOO 
25.0 

600 
2s.o 

800 
2s.o 

800 
25.0 

b00 
21;, • v 

UNlTS I CAPAC ITY IN (VEH/LN ) /H AT LtVEL OF SER VICE E 
SPEED I N MI /H 

88 
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• FIGURE 44 - HNET REPORT 18 

Report 18 displays the contents of the speed/capacity tables used to 

assign speed and capacity values to 1 inks in the network based on 

their facility type, area type, and number of lanes (as we discussed 

earlier) . Report 18 displays all table values by number- of lanes 

(NL) and facility type for each area type. The report reflects any 

changes made to the default values with speed/capacity table update 

statements, which the user can optionally input in any HNET run that 

builds a link Z-File. 

Capacity values represent link capacity in vehicles per lane per hour 

• and speed represents link free flow speed in miles per hour (or kph) . 

• 
89 



FIGURE 45 

HNET • REPORT 19 

HNET RUN TO RUILD NETWORK FILES 

23SF?81 HNET REPORT 19 

C O ~! T E N T ,q 0 F Z • F I L t Z 2 

NODFS= 143 CREATION: OATE:23SEP81 TIME= 9.01,4b 
CRE~TED FROM DSN=SYS8t266,T0901~4,RA000,UMTA2335,NFILE 

SPACE TOTAL UNUSED EMBEDDED 
(WORDS)i DATA= 15000 USED= 1950 AVAILABLE= 13050 FREE SPACE= 0 

ATTRIBUTE ENTRIES: LAVS PRESENT: 9 MAX LAVS POSS I BLE:137 

••••••CREATION••••••• 
LAV NAME UNITS TVPE DATE TIME PROGRAM DESCRIPTION 

AT 
DIST 
GL 
LI u, 
SUPER 
X 
y 
z 

--------- ---.-
I*l 

2500 I*2 
I* 1 
I*1 
I*l 

2500 I*2 
1 1 00 R*4 
1,00 R*4 

5 I*2 

-------
?3SEP81 
23SEP81 
23SEP81 
23SEP8t 
?3SEP~1 
?3S£Pij1 
23SEP81 
?3SEP61 
23SEP81 

-----
9,01 
9,01 
9,01 
9.01 
9.01 
Q, 01 
9.01 
9,01 
9 , 0 1 

---------
HNET 
HNET 
HNET 
HNET 
HNET 
HNET 
HNET 
HNET 
HNET 

------------~-----------AREA TYPE 
DISTRICTS 
GEOGRAPHIC LOCATION 
LINi<S IN 
LINt«;S OUT 
SUPER DISTRICTS 
)( COORDINATES 
Y COOROINATt:..S 
ZOMES 

*•UNITS FIELD OF THE X ANDY LAVS CONTAINS THE &PAHAM USCALE VALUE 
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FIGURE 45 - HNET REPORT 19 

Report 19 displays the s tat us and contents of the node Z- File in the 

same manner that Report 16 displays the l ink Z-File . 
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FIGURE 46 - HNET OPERATIONS ( CONVERT UTPS OLDf-lR) 

For those users who already have a computerized highway network file 

in either a PLANPAC or UTPS historical record file (OLDllR), liNET can 

convert the OLDHR File to the N-File format ana then generate 

Z- Files. Conversion of a UTPS format OLDHR is more automatic and 

straightforward, as the network description already should conform to 

most of HNET's network coding conventions (particularly with respect 

to facility type, area type, and number of lanes). Conversion of a 

PLANPAC OLDHR can require more pre-processing to move attributes 

a round and add others required in UTPS, such as area type and facili­

t y t ype.* 

Th e control of HNET for this conversion function requires an OLDHR 

• File as input and an "OLDHR=T" coded in the &OPTION statement. 

• 

HNET can both convert "basic" network data from a UTPS or PLANPAC 

OLDHR File to an N-File and copy "load" data from a UTPS OLDHR to a 

link Z-File, as we will show in another figure. " Ba s i c " data i t ems 

are defined as those link attributes contained in the OLOHR as built 

by old program HR (or BUILDHR), while "load" data items are the link 

a ttributes added to the OLDHR File by an earlier UROAD traffic 

assignment . 

* The simplest method devised so far for this is to write a Fortran 
program to rearrange PLAN PAC data fields. For further information , 
contact Fred Ducca of the FHWA at the address listed in the preface. 



FIGURE 47 

HN ET OPERATIONS 

CONVERT UTPS OLDHR 

I I HNET EXEC HNET,CORE=256K, 

I I OL DHR;:' DSN=UMTA.UTOWN.HR,VOL=SER=UMTA2', 

I I NI=' DSN=UMTA.UTOWN.NET,VOL=SER=UMTAl 1,DISPNl= 1{NEW,KEEP)1 

I I H NET .SYSI N DD * 
HNET RUN TO BUILD N-FILE FROM OLDHR 

SPARAM NODES=l43,ZONES=5 8END 

SOPTION OLDHR=T SEND 

'f. SSELECT REPORT=l,-5,6,-8,14 8END 

• • • 
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FIGURE 4 7 - HNET OPE RATIONS (CONVERT UTPS OLDHR) 

This i s a JCL set-up t o convert a UTPS OLDHR F il e to an N-File. Note that the OLDHR 

F il e is read in and that the option OLDHR ~T is coded. This run will copy the basic 

data from the OLDHR File and create an N-File with a ppropriate no de and link informa­

tion. An y attribute changes could t hen b e a ccomplished in sub sequen t HN ET runs using 

the N-File as inpu t and output. 



FIGURE 48 

HNET OPERATIONS 
CONVERT OLDHR 

COOR DI NAT ES 
DISTANCE 
TOLL CLASS 
FACILITY TYPE 
AREA TYPE 
CONSTRUCTION CODE 
LAND USE CODE BASIC DATA 
ZONE 

• 

GEOGRAPHIC LOCATION 
LINK GROUP 
UNIFORM TIME • 
OBSERVED TIME/SPEED 
COUNT 
NUMBER OF L ANES 

CAPACITY < N > 
IMPEDANCE < N > 
CONGESTED SPEED < N > LOAD DATA 
CONGESTED TIME < N > 
ASSIGNED VOLUME < N > 
V/C RATIO < N > 

HNET 

------~----..., LINK 

UTPS OLDHR ATTRIBUTES 
THAT CAN BE CONVERTED 
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FIGURE 48 - HNET OPERATIONS (CONVERT UTPS OLDHR) 

The data that can be copied by HNET from a UTPS OLDHR consists of 

both "basic" data and "load" data. Basic data are the link attri-

butes that come from the "old style" link statements and coord i nate 

statements as input to program HR. The load data are the link attri­

butes appended to an OLDHR by the old version (1980 or earlier) of 

UROAD after a traffic assignment. They include assigned volume, V/C 

ratio, and congested speed. Since there may be multiple sets of load 

data appended to an OLDHR from multiple UROAD assig nrnen ts, HNET can 

retrieve these multiple sets by referencing each attribut e with a 

numerical superscript. For example, the assigned link volumes from 

the first set of load data would be referenced by its assigned LAV 

name Vl, the second set ( if any) by V2, etc. 

bute can be referenced in this manner. 

Each load data attri-

The load data can only be written to a link Z-File and cannot be 

stored in an N-File . Hence, when converting a UTPS OLDHR, HNET woul d 

be run to create both an N-File and link Z-File from the OLDHR. This 

could also be done in a sequential manner with the N- File being cre­

ated and "cleaned-up" first, and then a link Z-File created in a 

sequential HNET run . 
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• FIGURE 49 - HNET OPERATIONS (CONVERT PLANPAC ULDHR) 

The amount o f information that HNET can copy from a PLANPAC OLDflR 1 s 

considerably less than from a UTPS OLDHR . This is p rimarily due to 

the differences in network coding conventions between PLANPAC and 

UTPS . At most, HNET can copy link distance, speed/time, capacity , 

count, facility type and area type. Typ ically the facility t y pe and 

area t ype codes from P LANPAC do not correspond with the UTPS conve n­

tions and would need subsequent modi f ication . 

An alternative approach, not illustrated here , is to manipulate t he 

original PLANPAC l ink statements by rearranging attribute fiel ds s o 

• that HNET can more easily find the link attributes . Subsequent net-

• 

work updating with HNET is required i n either case to produce a com­

plete ne twork description for further UTPS analysis . 
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FIGURE 50 - HNET FUNCTIONS (BUILD Z-FILE FROM OLDHR) 

The creat ion of a link Z- File from a UTPS OLDHR requires both an OLDHR and an 

N-File. This example also assumes the copy i ng of load data appended to the OLDHR by 

an earlier UROAD traffic assignment. The load data from the OLDHR as well as the 

basic data from the N-File are used to create the new link Z-File. 

Link data attributes to be copied are specified in the &SELECT statement, including 

both basic data and load data . 



FIGURE 51 

HNET FUNCTIONS 
COPY UTPS OLDHR LOAD DATA 
BUILD Z- FILE 

/ /HNET EXEC HNET ,CORE=256K
1 

I I OLDHR=
1

DSN=UMTA.UTOWN.HR,VOL=SER=UMTAl 1
, 

I I NI ='DSN=UMTA.UTOWN.NFILE,VOL=SER=UMTAI' ,DISPNl='(OLD,KEEP)', 

I I ZI• 'DSN=UMTA.UTOWN.LZFILE,VOL=SER=UMTAI' .DISPZl='(NEW,KEEP)' 

/ /HNET.SYSIN DD • 

HNET RUN TO BUILD Z- FILE FROM OLDH R 

;; asELECT LZ LAVS='Dc', 'o'. 're', 'Fr',' AT', •z•, 
N 

'os', 'oT', 'ov', 'NL•, 'GL' ,'LG', 'A', 'e', •v,•, 'cs,·, 
1

CTl
1

, 'Cl', 'VCI' ,REPORT=l6 &END 

• • • 
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FIGURE 51 - HNET FUNCTIONS (COPY UTPS OLDHR LOAD DATA - BUILD Z-FILE) 

The JCL set-up to copy load data f corn a UT PS OLDHR and gene ca te a 1 ink Z-F i le 

includes an input N-File (N l) which would have been previously created by HNET f co rn 

the OLDHR and would contai n " basic" data. In addition, the OLDHR file is i:-ead in to 

provide t he " load" data . The output consists of a link Z- File (Zl) which will con-

tain both basic and load data from the OLDHR. 

The &SELECT keyword LZ LAVS specifies which data i terns a r e to be copied from the 

N-File and OLDHR to the link Z-File . The link attributes to be copied are detecrnined 

by their assigned LAV names which ace s pecified in the HNET pcogram write-up . "V 1 " , 

"CSl " , etc ., refec to the firs t set of load data from the OLDHR and reference the 

assigned volume (Vl), congested speed (CSl), congested time (CTl), capac ity (Cl) and 

Vo lume/Capac ity Ratio (VCl). 
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FIGURF. 52 - HNET OPERATIONS (COPY N-FILE - CONVERT TO METRIC) 

HNET can also be used to convert a network from English units to metric units. This 

conversion requires an input N-File in English units and an output N-File to contain 

the me tric network, An "unbuild" function must be invoked for this conversion to be 

accomplished where intermediate link and node statements are produc ed by HNET. HNET 

is instructed to do this by coding a node selection in the control statements as is 

done when building a subarea netwo rk. In this instance however, the node selection 

keyword selec ts all node numbers in the input network so that the entire network is 

selected and converted to metric units. Both distance (miles to kilometers) and 

speed (miles/hour to kilometers/hour) are converted if DFAC is se t equal to 1. 609 

(the conversion factor between English and metric) in the &PARAM statement. 



FIGURE 53 

HNET OPERATIONS 
COPY N-FILE 
CONVERT TO METRIC 

I I H NET EXEC HNET ,CORE=256K, 

I I N 2= 
1 
DSN=UMTA.UTOWN.NFILE, VOL=SER=UMTAI 1 ,DISPN2=1(0LD,KEEP)1

, 

I I NI= 
1 
DSN=UMTA.UTOWN.METRIC.NFILE,VOL=SER=UMTAI' 1DISPNl=1(NEW,KEEP)1 

I I H NET. SYS I N DD * 
HNET RUN TO CONVERT TO METRIC NETWORK 

8PARAM DFAC=l.609344 SEND 

~ &SELECT N= 1,-143,REPORT• 4,5,7 ,RNOOES=IOl,-143 BEND 
CJ'-

• 

NOTE: IF ULINK AND UNODES FILES CODED IN JC L, 

HNET WILL SAVE LINK AND NODE CARD IMAGES 
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FIGURE 53 - HNET OPERATIONS (COPY N-F ILE - CONVERT TO METRIC) 

The JCL set-up required to convert a highway networ k to metric units incl udes an 

input N-File (N2) and an output N-File (Nl) and/or ULINK and UNODES Files whic h will 

contain link and node statements. The &PARAM keyword DFAC is set to the conversio n 

value from Engli sh to metric units and the &SELECT keyword "N" is coded with all 

nodes (1-14 3 in UT OWN ) to c a u se HNET to per form a net work "unbu ild" operation. The 

unbuild i s required for the DFAC conversion to work . 
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FIGURE 54 - HNET OPERATIONS (COMPARE ASSIGNMENTS) 

HNET al so fac il i ta tes the comparison of al terna ti ve traffic assign­

ment results or the comparison of assignment results with the 

observed base conditions of the network. This is accomplished by 

reading in a l ink Z-File which contains at least one set of traffic 

assignment information written by UROAD. If more than one assignment 

has been performed with UROAD on the network, they can be compared by 

reading the resultant LAVs of both assignments from the input link 

Z-File. Report 9 is used to display the comparison on a link-by-link 

basis. 

This comparison can 

both assignments . 

be made only when the same network is used in 
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FIGURE 55 

H NET OPERATIONS 

COMPARE ASSIGNMENTS 

I I HNET EXEC HNET ,CORE=256K, 

I I Z l=
1

DSN=UMTA.UTOWN.LZFILE,VOL=SER=UMTAl 1,DISPZl='(OLD,KEEP)1 

I I HNET.SYSIN DD * 
HNET RUN TO COMPARE TWO UROAD ASSIGNMENTS 

SSELECT LOADS=l,2,REPORT=9 SEND 

• • • 
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PIGURE 55 - HNET OPERATIONS (COMPARE ASSIGNMENT) 

The " LOADS" keyword on the &S8LECT statement tells HNET which assignment LAYs from 

the link Z- File are t o be displayed in Report 9 . Each UROAD traffic assignment run 

writes five LAYs f or each link in the network (impedance, assigned volume , congested 

speed , congested time, Y/C ratio). Report 9 allows for comparison of these values 

for t wo different assignments or between an assignment a nd the base network condi-

t ions ( observed v ol um es and speeds). 

Report 9 . 

The next figure shows a sample output from 



FIGURE 56 

HNET REPORT 9 

• HNET RUN TO COMPARE TWO UROAD ASSIGNMENTS 

1 3MAY86 18.29.19 HNET REPORT 9 PAGE 5 

L I N K D A T A W I T H L 0 A D S 

A B u FREEFLOW --- ASS IGNED (LOAD 1)-- --- ASSIGNED (LOAD 2)--
NODE NODE C ·rrME SP IMP VOL TIME SP V/C I MP VOL TIME SP V/ C 

116 104 1. 4 4 2 5 0.01 751 1.44 25 0. 23 0 . 01 841 1. 4 4 25 0. 26 
116 110 3 . 9 6 25 0.04 0 3.96 25 o. oo 0 . 04 0 3 . 96 25 0.0 0 
116 113 o.oo T 1 o.oo 3504 0.10 o. oo 3310 0 .10 
116 122 
117 104 2.76 25 0.03 956 2.81 25 0. 43 0 . 04 2041 3.73 18 0.93 
117 105 3 .00 22 0.03 727 3.27 20 0. 6 6 0. 03 686 3 . 22 20 0.62 
117 118 2 . 36 28 0.02 126 2.36 28 0. 08 0 .02 118 2 . 36 28 0. 07 
117 123 1.78 32 0.02 157 1. 78 32 0.09 0.02 39 1. 78 32 0. 02 
118 112 2.11 47 0.02 88 2.11 47 0.03 0 .02 129 2 . 11 47 0 . 04 
118 117 2 . 36 28 0.02 585 2 . 38 28 0.35 0.03 1252 2.73 24 0 . 7 6 
118 120 1.39 28 0.01 135 1.39 28 0 . 12 0. 0 1 150 1.39 28 0.14 
118 124 1. 2 1 47 0.01 9 1.21 47 0. 00 0. 01 13 1. 2 1 47 0 . 0 0 
119 102 1.36 22 0.03 3185 3.36 9 1. 33 0 .04 3379 3.89 8 1.41 
119 122 o. oo T 1 o.oo 853 0 . 10 0 . 00 763 0 . 10 
120 107 3 .00 22 0.03 144 3.00 22 0.13 0.03 150 3 . 00 22 0.14 • 120 114 4.50 22 0.04 0 4 . 50 22 o.oo 0. 0 4 0 4 . 50 2 2 0 . 00 
120 118 1.39 

, 
28 0 . 01 365 1.40 28 0.33 0.02 1 1 6 8 2 . 23 17 1. 06 

120 126 2. 0 4 28 0.02 0 2.04 28 o.oo 0 . 02 0 2. 0 4 28 0 . 00 
121 107 1.39 28 0.01 0 1. 39 28 o.oo 0 . 01 0 1. 3 9 2 8 0.00 
121 115 3 . 54 28 0.04 0 3.54 28 o.oo 0. 04 0 3 . 54 2 8 0.00 
121 127 2.04 28 0.02 0 2.04 28 0 . 00 0.02 0 2. 04 28 0.00 
122 103 1. 44 25 0.01 760 1.44 25 0, 2 4 0 . 01 763 1. 4 4 25 0.2 4 
122 116 2 . 59 22 0,03 522 2.61 22 0.37 0 . 03 0 2 . 59 22 0.00 
1 2 2 119 0.00 T 1 0.00 3185 0 . 10 o. oo 3379 0 . 10 
122 128 2 .88 25 0 . 03 112 2 .88 25 0 . 10 0.03 0 2 . 88 25 0 . 00 
123 103 2.76 25 0.03 1687 3.21 21 0.77 0.03 1249 2.90 24 0 . 57 
123 117 
123 124 2.36 28 0,02 279 2.36 28 0.17 0 . 02 507 2 . 37 28 0 .31 
123 129 3 . 27 22 0.03 126 3 . 27 22 0.11 0.03 0 3 , 27 22 0.00 
12 4 118 1.21 47 0.01 313 1. 21 47 0.07 0 .01 831 1. 21 47 0.19 
124 123 2.36 28 0,03 992 2.51 26 0.60 0.03 1210 2.68 25 0 .73 
124 126 1.39 28 0.01 118 1. 39 28 0 . 11 0.01 141 1. 39 28 0. 1 3 
124 130 1.53 47 0.02 180 1. 53 47 0.05 0.02 427 1. 53 47 0.13 
126 108 3. 00 2 2 0.03 130 3.00 22 0.12 0 . 03 141 3 . 00 22 0.13 
126 120 2.04 28 0.02 0 2.04 28 o.oo 0 .02 0 2.04 28 o.oo 
126 12 4 1. 39 28 0.01 291 1.39 28 0 . 2 6 0 . 01 110 1. 39 28 0.10 
126 132 2.57 28 0.03 5 2 . 57 28 0.00 0 . 0 3 0 2 . 57 28 o.oo 
127 108 1.39 28 0.01 17 1. 39 28 0.03 0.01 0 1.39 28 o. oo 
127 121 2 .04 28 0 . 02 0 2.04 28 o.oo 0 . 02 0 2 . 04 2 8 0 . 00 
127 13 3 2.57 28 0.03 4 2.57 28 0 . 01 0.03 0 2.57 28 0. 00 
128 122 2 . 88 25 0 . 03 384 2 .90 25 0.35 0 .03 0 2 . 88 25 0 . 00 • 128 129 4.77 22 0.05 112 4 .77 22 0.10 0.05 0 4.77 22 0. 00 
128 134 3 .43 28 0.03 0 3 .43 28 0.00 0.03 0 3.43 28 0 . 00 
12~, l.23 3.27 22 0.03 542 3.36 21 0.49 0. 03 0 3 . 2 7 2 2 0.00 
1 ;: 9 J.:;v, 4. 77 22 0.05 384 4.80 22 0. 35 0.05 0 4.77 22 o.oo 
l " .. 

6 :j 
•:, , ,, ,., 
,;.. ~ ~· 2 . 36 28 r, , ... _ .,., 

~.1"" • ., -:., 3Jf': 2.36 28 0.2 2 0. 02 0 2 . 36 28 0 . 00 

J.12 
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FIGURE 56 - HNET REPORT 9 

Repo rt 9 displays, for those links selected by the RNODES keyword , 

key attr.ibutes whi ch allow comparison of a traffic assi g nment output 

with observed base conditio ns, or with another traffic assig nme nt. 

The example shown compares two UROAD tr.affic assignment results 

stored in the same Z-Fi le . When two assignment results are compared, 

the middle section of Report 9 contains the same informa tion as the 

assigned link data in the rightmost sectio n (e.g ., impedance , volume , 

time , speed, V/C ratio). For example, link 120-118 had 365 vehicles 

a s signed by UROAD assignment 1 at an average speed oE 28 mph, wh ile 

UROAD ass ignment 2 assigned 1 ,168 vehicles to that link at an average 

speed of 17 mph. When an assignment is being compared with base ne t ­

work attributes the middle section of the repo rt displ ays base link 

data which includes capacity , observed volume , time, speed, a nd dis­

tance . 

Th e " LOADS" ke yword on the &SELECT statement controls the content s o f 

Repo rt 9. LOADS contains two values: the first r e ferences the LAV 

nwnber of the first UROAD assignment in the lin k Z-File and the 

second LOADS value references the UROAD ass ignme nt LAV number to be 

selected for comparison. For example: 

LOADS=l,3,REPORT~9 

will generate a Report 9 which comf•ares the results (imp edance, 

volume , t ime, speed , V/C ratio) of UROAD traffic assignment l with 

UROAD assignment 3 on the network contained on the input link Z- File. 

The special case of LOADS=0,l produces a comparison of a se lected 

UROAD traffic assignment result with the observed base condition lin k 

attributes of the network . 
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FIGURE 57 - HNET OPERATIONS (PLOT NETWORKS) 

HNET can also produce network plots, both printer and mechanical, for 

use in network debugging, evaluation, and presentation. The node 

Z-File with node coordinates is required for network plotting as well 

as the link Z-File containing network attributes. 

The plotting function is controlled by the &PLOT control statement 

and associated key words. Meehan ic al plots can be generated by link­

ing HNET to the appropriate plotting subroutines of the local compu-

ter system . Printer plots can be produced directly by HNET. 

115 



FIGURE 58 

HNET OPERATIONS 

PLOT NETWORKS (PRINTER PLOT) 

I I H NET EXEC HNET ,CORE=256K, 

I I Z l=
1
DSN=UMTA.UTOWN.LZFILE,VOL=SER=UMTAl 1

, 

I I 22=
1 

DSN= UMTA.UTOWN.N ZFILE ,VOL=SER=UMTAI' 

I I HNET . SYSIN DD -1-

HNET RUN TO PRODUCE PRINTER PLOTS 

,, 

SPLOT POST= 
1
FFS', PLOTN=T ,SCALE= 0.5 ,PLOTXY=6,IO SEND 

SPLOT POST='C' ,Rl=
1
C1 ,600,1500,PLOTN=T ,SCALE=0.5, 

~ PLOTXY=6,IO SEND 

• • • 
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FIGURE 58 - HNET OPERAT IONS ( PLOTS NETWORKS - PR INTER PLOT) 

This JCL set-up illustrates an HNET run to produce t wo printer plots , The node 
Z- File (Z2) and link Z-F ile (Zl) are input and the two plots are generated by coding 

t wo &PLOT statements, 

The first &PLOT statement will generate a network printer plot with node numbers 

printed at node locations (PLOTN=T) and each link will have the free flow speed 

posted on it (POST='FFS'). The POST keyword controls link annotation by referenc ing 

the desired link attribute LAV names in the link Z-File . 

The second &PLOT statement will also generate a network printer plot with node num­

bers. However, the value posted to links will be capacity and o nly those links whose 

capacity is between 600 a nd 1500 vehic l es/hour will be plotted (Rl='C' , 600 ,1 500) . 

The R<N> keyword control s link plott ing based on a range of values for a link attri -
bute . I f the link at tr ibu te value i s not within the range of the R<N> keywo rd , the 

link will not be plotted . This feature can be used to highlight li nks with particu-

lar att ributes in a large networ k and is useful in network evaluation . IJp to 10 

R<N> ' s can be specified in one &PLOT sta tement a nd a l ink must satisfy all range con­

straints to be plotted . 
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FI GU RE 59 - HNET (RELATIONSHIP TO OTHER UTPS PROGRAMS) 

In summary, HNET produces link and node Z- Files which describe the highway net wo rk . 

These files transmit and receive highway characteristics and impacts to and from 

other UTPS programs . These files allow the user greater flexibility in analyz ing the 

highway system and manipulating and summarizing highway netwo rk informati o n and 

impacts . 
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FIGURE 1 - UROAD: HIGHWAY TRAFFIC ASSIGNMENT PROGRAM 

The purpose of this lecture guide is to describe 

UROAD. UROAD is a multi-purpose p rogram designed 

the usage of the UTPS Program 

to analyze the performance of a 

highway network and produce data files on highway system performance whic h interface 

with other UTPS programs for further forecasting and analysis. 
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• • FIGURE 2 - UROAD FUNCTIONS 

There are three major functions of the UROAD program: 

traffic assignment. 

• 
pathfinding, skimming and 

Pathfinding involves determining logical paths between zones through a network. 

These paths are determined by using link "impedance" which can be travel time, 

distance, toll cost or a weighted combination of the three. Either the single 

minimum path between zones or multiple reasonable paths can be determined. 

"Skimming" is the process of determining the total zone to zone impedance for each 

zone to zone pair based upon the minimum path. In addition, values for travel time, 

distance and toll cost can be determined at the same time. 

Traffic assignment involves the accumulation of zone to zone trips on specific 

network links to estimate traffic volumes. There are several techniques for 

assigning trips such as all-or-nothing, stochastic multipath and capacity restra int. 

We'll discuss these later. Assignment techniques which involve adjusting link times 

to reflect congestion levels are known as capacity restraint techniques. Examples of 

this type include CATS incremental and equilib rium assignment. Frequently, one 

assignment technique is used in combination with another to improve the assignment 

results. 

Th e individual functions will be discussed in more detai l as we proceed t hrough the 

discussion of Program UROAD . 
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• • • 
FIGURE 3 - UTOWN 

Before getting into the specific functions of UROAD we should discuss the var-ious 

inputs that are required. 

Welcome to UTOWN! If you have not seen it before, UTOWN is a mythical town created 

to demonstrate the Urban Tr-ansportation Planning Syst e m (UTPS), of which UROAD is a 

part. We wi 11 demonstrate UROAD I s c apab i lit ie s in an extremely simplified manner 

based on this town . 

The town is on a lake, at the right, with the downtown (CBD) on an island between the 

lake and a river. UTOWN has a fairly high population density near the downtown area, 

with suburbs to the left. You can see the street system--notice the freeway starting 

from the lower left and running up the center. 
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FIGUR- - UTOWN ZONES 

know, f o r- tr-ans por- t a t i on 

similar land uses known 

planning , urban 

as "zones . " As 

areas 

yo u 

• 
a r e divided i nto 

can see, UTOWN is 

divided into five such zones , with Zone 1 being the downtown . We use just f ive zones 

to simplify the presentation. Normal urban areas might have 200 to 1 , 200 zones . 
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• • • FIGURE 5 - UTOWN HIGHWAY NETWORK 

This figure is the first step in translating the road and highway system into a 
fonnat which the computer can process for transportation planning. This network map 
is an abstraction of what is actually in UTOWN. Not all streets ar-e included since 
added detail does no t greatly improve results but does dramatically increase coding 
and processing costs. 

A ne t wo r-k is defined by "links" which connect to each other­
"node s." These nodes are numbered as shown: 116, 117, 
nodes define a link b e tween them. UTOWN's zones (numbered 

at intersections known as 
118, 120, ... and any two 
1-5 in the hexagons) are 

joined to the network b y "centroid connectors" which represent the local streets by 
which ve hicles or pedes tr i ans gain access to the ne t ~ rk. Most urban areas have 
coded highway networks which can be used for UROAD (with some possible additions). 

Arter i al s, expre s s wa y s and freeways have different operating characteristics and pass 
through a variety of area s which affect travel. These items are therefore noted on 
the network map to aid in the coding. Notice also that any toll roads or bridges are 
careful ly noted for future consideration. 

The network map wi ll al so be used to help display various functions and reports of 
UROAD in succeedi ng f i g ures. 

There ar-e three aspects of the network we will cover in the next f e w figures. 
are: 

What i s a network data base? 
What is link impedance? 
What are turn penalties and proh ibitors? 

They 
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HIG HWAY NETWORK DATABASE 

LINKZ-FILE 

BASIC LINK ATTRIBUTES 

TRAFFIC ASSIGNMENT ATTRIBUTES 

INTERFACE WITH OTHER UTPS PROGRAMS 

HNET 

UMATRIX 

INET 

NAG 

• • 



• • • FIGUR E 6 - HIGHWAY NETWORK DATABASE 

The primary input to OROAD is the highway network database. This is the computer 

file which contains the highway network descr iption . This database is referred to i n 

UTPS as a link Z- fi le and contains basic link attributes such as A-Node, B-Node, 

facility type, area type , distance, speed, capac ity , toll class and use code. The 

database also can contain tra ffic assignment attributes such as assigned volume and 

speed at assigned vol ume . 

The link Z-file is a machine readable database that is orig inally produced by UTPS 

Program HNET and can then be used to interface with the other UTPS programs shown. 

Although we will not be discussing the details of the inte rnal construction of a link 

z-file, the next figure illustrates the basic concept of a LAV which is important t o 

the understanding of how to work with the UROAD p rogram. 
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Z-FILE 
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• • • FIGURE 7 - Z-FILE 

A Z-file contains many LAVs or Lists of Attribute Values. Each link in the link 

2-file has a unique position in the database. In the example here, Link 1-2 is in 

Posit ion 1. Each attribute f o r Link 1-2 will then appear in Position 1 of that 

specific attribu te list. The link di stance attribute is shown here and is simply a 

list of the link distances for every link in the network illustrated. Similar lists 

would be stored for each of the other link attributes. Note that there is a missing 

value place-holder for the distance of Link 3-1. This is because Link 3-1 does not 

exist in the exampl e network (Link 1-3 is o ne-way). The LAV still maintains a 

position for the a ttribute value of a missing link. 
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• • • FIGURE 8 - LINK IMPEDANCE 

The second aspect of network usage is the use and selection of an impedance value. 

UROAD uses impedance t o determine the shortest o r II n II shortest paths between zones in 

the network. Sinc e travelers may choose different routes between the same two zones, 

the purpose of impedance selec tion is to try to account for the path sel ec tion that 

most travelers are apt to make. 

Total zone to zone path impedanc e is determined by summing the individual link 

impedances of links which comprise a minimum impedance path betwee n the two zones. 

Link impedance is a linear combination of link travel time and distance or toll 

cost . The UROAD user is free to deter mine the relative importance of each impedance 

componen t to the s i mulation of path choice behavior by specifying values for the 

parameters CTIME, CDIST and CTOLL. If the use r wishes to use onl y one link attribute 

such as travel time for pathfinding, this can be accomplished by setting CDIST and 

CTO LL equal to ze r o. A value of CTOLL is usually determin ed during network 

c alibration . Ty p ical path fi nd ing and traffic assignment prac tice has bee n t o use 

t.ravel time as the sole measure of link and path impedance . 

flexibility of adding these two addi tional components. 

UROAD provides the 
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• • • 
FIGURE 9 - TURN PENALTIES 

Turn penalties and prohib itors are the last item we will discus s in r elation to the 

input network . A section of the UTOWN network is shown here with three locations 

tha t have either a turn p r ohibition or penalty. Turn penalties re present additional 

time delays due t o particular movements through nodes ( intersections) such as left 

turns, which cannot be refl ected in the link database. By supplying the turn penalty 

statements in the format shown at the bottom of the fjgure, UROAD is informed of 

intersect ion restrictions or time penalties it should consider during pathfinding. 

Note that a turn prohibitor is c oded exactly like a penalty except that the penalty 

field is left blank . 

Now that th~ basic networ k inputs and decisions have been discussed , we are ready to 

cover the functional areas of UROAD. 
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• • • FIGURE 10 - PATHFINDING 

The first major func tion of UROAD we will discuss is pathfinding .• Pathfinding is the 

process of determining the series of links a traveler might choose in going f r om an 

orig in zone to a specific destination zone . 

Pathfinding is primarily used for the traf fic assignment portion of UROAD but is also 

useful for network chec king and for producing a zone- to-zone impedance matrix for 

other steps of the travel forecasting and transporta tion an aly s is process using UTPS 

prog rams such as AGM , UMODEL and UMATRIX. 
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• • • 
FIGURE 11 - PATHfIN DING 

Th is figure illustra tes a minimum path "tree " on the map of the UTOWN network, using 

time as the pathfinding criter ia . A tree is the set of links which comprise the 

minimum paths from o ne zone to all other zones. Those links on a minimum path tree 

from zone 1 are shown here. You can see the star t o f the branches where the path 

divert s at a common node--124 in this case. The numbers shown at each node are the 

cumulative times to each node. Note that if the pathfinding criteria changes ( from 

time to distanc e) , the paths could chang e as well. These values are used in path 

"skimming" which is shown next . 
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• • • FIGURE 12 - PATH SKIMMING 

Using th e minimum path tree, UROAD can produce zone-to- zone matrices of travel time , 

distance, toll cost or total impedance. The user can select any or all of these 

matrices in a single run of UROAD. 

We have illustrated here how Row 1 of two skim matrices , travel distance and time , is 

developed. Row 1 of each matrix represents the appropriate values from Zone 1 of the 

analysi s area. Note that the time over the min imt.an impedance path from Zone 1 to 

Zone 3 is 15 minutes , whi ch appears in the travel time matrix in the Cell 1-3. Row 2 

would b e developed from the minimLDn path tree from Origin Zone 2 , etc. (Note tha t 

the letter "I" is generally used to denote the origin zone while "J" is used for the 

destination zone . ) These skim matrices are useful in the planning process for 

modeling trip distribution , mode cho ice, accessibility , etc. 
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• • • FIGURE 13 - UROAD FUNCTION: PATHFINDING/SKIMMING 

The pat hf ind ing/skimming func tions are summarized here as a review of the basic 

inpu ts and outputs . There are three inputs: a l ink Z-file c ontain ing the highway 

network desc ription, control cards o r statement s and optional turn penalty 

statements. UROAD produces computer readable skim matr ices and printed reports and 

messages . We will be discussing this printed output in more detail as we proceed 

through the UROAD usage discussion. You may have noted that there is no computer 

readable output for the pathfinding function. Minimum impedance paths are determined 

and used as needed internal to UROAD and are typ ically not saved for any future use 

(with the exception of plotting) . 

Before leaving the pathfinding/skimming f unction we will cover a typ ic a l UROAD JCL 

set-up and UROAD Report 2 which prints selected minimum paths. 
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UROAD FUNCTIONS 
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//UROAD EXEC UROAD, CORE= 256K, 
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1
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REPORT= 1,2,5 SEND 

8DATA 
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• • • FIGURE 14 - UROAD FUNCTIONS: PATHFINDING/SKIMMING 

The JCL set-up shown here is a simple application of UROAD where a network database 

is input (Zl) and three skim matrices are output (J9) along with Reports 1, 2 and 5. 

The contro l statements shown use free flow time (TLAV="FFT") as the link time 

attribute from the input network. The TLAV keyword tells UROAD which LAV from the 

input highway network Z-Fil e to use to obtain link travel time values. Three skim 

matrices a re to be p roduced: TIME, DI STANCE AND TOLL. Si nee no zone select ion is 

made in the &SELECT statement (I= ), paths and skims will be determined for all five 

zones. For this small netwo rk, zo ne selection is not signific a nt. For large 

networks, you may wish to use the selec t feature for both building and printing paths 

and for skim matric e s , as pathbuilding can be an expensive OROAD function. 
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FIGURE 15 - UROAD REPORT 2 

UROAD Report 2 displays minimum time paths determined by the pro ­

gram. The minimum paths shown here are for all paths b eg inn i ng in 

Zone 4. Refer both to Report 2 and the tree from Zone 4. The first 

destination zone is Zone 1, To trace the path from Zone 4 t o Zo ne l 

you start at the bottom of the list of nodes under the heading " PATH" 

for Zone 1--in this case, Node 1 07 . You then follow up the list, 

120-118-11 7, etc., until you reach Zone 1. The "IMPED" co l umn g ive s 

cumulative impedance at each point along the path, Sim i l ar l y, the 

cumulative distance , time, toll and average speed are displaye d . 

To trace the path from Zone 4 to Zone 3 you once again start at the 

bottom of the "PATH" list for Zone 3--in this case, Node 117 . Here 

we see under IMPED, a negative number. This -1 indicates that Nod e 

117 is reached from Zone 4 the in same way for this path as for the 

path from Zone 4 to Zone 1. If you were trac inq the path by hand on 

a map, you need only pick up at Node 117 a nd complete the trace as 

indicated . 
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FIGURE 16 - UROAD REPORT 5: SK IMM ED VA LUE.S 

This report shows the "skim" values for each selected matrix and each 

origin zone selected for printing. The heading line for each matrix 

indicates the matrix name (UTOWN TIME) and the or i gin zone (ROW) 

being printed. The destination zone is determine d by f inding the 

appropriate tens row and moving across to the appropriate units 

col urnn. Since our example only has five zones, there is only one 

tens row. If a larger matrix was being printed and the values for 

destination Zone 87 were desired, one would go to Tens Row 80 and 

read across to Units Column 7 to find the desired cell. 

For this e xample, Report 5 displays the time, d istance and toll cost 

skims values from Zone 4 of UTOWN. Refer to the previous figure 

showing the Report 2 path report for Zone 4 to compare values. 

Report 5 indicates that the travel time from Zone 4 to Zone 2 1 S 1 6 

minutes, the di stance is 5 . 6 miles, and the toll cost i s 0. 0. Report 

5 displays time to the nearest minute, dist ance in tenths of miles, 

and toll cost in cents . 
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• • • FIGURE 17 - TRAFFIC ASSIGNMENT 

Traffic Assignment is the next major UROAD function we'll discuss. Traffic assign-

ment is the process of loading vehicle trips on to a highway network in order to sim­

ulate or estimate traffic volumes on highway faci lit i es and estimate the performance 

of the highway system and traffic related impacts such as energy consumption, noise, 

and emissions. 
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• • • FIGURE 18 - TRAFFIC ASSIGNMENT - METHODS 

In a ssigning trips to l inks in the network, several techniques can be used , singly or 

in combination. These techniques can be divided into ways trips are loaded on the 

network and ways congestion effects o f the loading process are accounted for . The 

simplest form of loading, which works best in uncongested areas , is all-or- nothing 

where all the t r ips between zones are assigne d t o the l inks comprising the minimum 

impedanc e paths between them. A stochastic multipath or probabilistic assignment 

allocates the trips among alternative paths between zones based on the relative 

impedance of each competing path. 

Capacity restraint methods a re used to change the impedanc e of a link as assign ed 

traffic on it increases. This represents the i mpact of congestion on travel times 

dnd hence path determination and trip l oad ing . Capacity restraint in UROAD can be 

invoked using a "CATS" incremental loading method or an equilibrium method as we' 11 

desc.ti be . C· : .:1city restrain t can be used with either all-or-nothing o r stochasti c 

multipath loading techniques. 
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• • • FIGURE 19 - UROAD FUNCTIONS: TRAFFIC ASSIGNM ENT 

The traffic assignment function is summarized here to review the basic UROAD inputs 

and outputs. There are three basic inputs: a Link Z-fi l e , zone-to-zone vehicle trip 

tabl es, and control cards imag es or statements. Turn p enalty/prohibiter statements 

ar e optional i np ut. Outputs a r e repo rts on the assignment and associated statistics 

and i mpacts , and LAVs a dd ed t o t he Li nk Z-file. The added LAVs provide, in computer 

r eadable format , the assigned traf f i c volumes and congested speeds for eac h l i nk. 

Report s a va i l a b le includ e link-by-link assignment results (volume, speed) and summary 

sta tistic s and i mpacts by geographic area and link group . 



FIGURE 20 

TRAFFIC ASSIGNMENT 
ALL-OR-NOTHING ASSIGNMENT 

//UR0AD EXEC UR0AD,C0RE=512K, 

// 21= 
1
UMTA .UT0WN. LZFI LE ,V0L=SER=UMTAI', 

// JI= 
1
UMTA.UTOWN.DAILY.TRIPS,V0L=SER=UMTAl 1

, 

/ /UR0AD.SYSIN DD * 
UROAD RUN TO PERFORM A-O-N ASSIGNMENT 

8PARAM TABLES =I0l,THETA=O,C0NFAC=.10,SERVT{l)=I.0, 

LAVN=I, ASSIGN= 
1
UTOWN AON' SEND 

&SELECT T= 103, REPORT= 4, 19 SEND 

&DATA 

( TURN PENALTY CARDS GO HERE) 
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FIGURE 20 - TRAFFIC ASS IGNMENT : ALL-OR- NOTHING 

The UROAD JCL se t - up s hown he re i s for an all- or- no t hing traff ic assig nment of daily 
tr ips . 
by Jl. 

The network link Z-file is i nd i cate d by Zl , and the t r i p tabl e is i nd i cate d 
Both f il e s are on disk UMTAl . 

The THETA=O in the &PARAM statement specifies an al 1-or-nothing assignmen t . THETA 
controls both the type of loading and the number of iterations of capacity restrai nt 
as we' 11 show in subsequent figures. TABLES=lO 1 indicates t hat Table 1 o f File J 1 
contains the trip table to be assigned. CONFAC=0.10 specifies that 10 perce n t of t he 
daily vehicle trips are estimated to o ccur in t he peak hour. Hence, UROAD internall y 
converts all 0-D vehicle trips to peak hour volumes by multiplying by the val ue of 
CONFAC. This is done to convert input vehicle volwnes to hou r ly volwnes fo r compari ­
son with link capacity which is given in v e hicles per hour. Thus , when a capac i ty 
r estraint assignment is performed (as we'll discuss a little later) on a da ily t rip 
tabl e , the 1 ink t j mes wi 11 be modified based o n a sswned peak hour volume / capacity­
speed relationships. However, al 1 UROAD r e ports a re in ter ms of tota l i nput t rip 
volumes . Therefore, a peak hour trip t able woul d have CONFAC equal to 1.0 . 
SERVT ( l )=l.O specifies t hat the a verage servic e time a t t he t ol l l i nks in the UTOWN 
network is 1 minut€. The assignment results for each 1 ink will be saved a s LAVs 
writte n on the lirk Z-file (Zl) by UROAD. 

Report 4, the final link and turn volume report and Report 19, the contents of the 
Link Z-fil e Zl Report, wi ll be p r inted. For larger networks, the link for whi ch dis­
play of a ssigned volumes is desired should b e selected , using the &SELECT keyword "N" 
t o limit the ,,ize of the Report 4 printout. For the small UTOWN network the default 
o f a l l l ink volumes is accep tabl e . T=l0 3 speci fi es that t u rn i ng voJume s fo r Nod e 103 
are to be pr i nted out in Report 4 . The next figure illustrates the contents of 
Report 4 , t he link and turn vol ume report. 
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FIGURE 21 - UROAD REPORT 4 

This repor t provides the link and turn volumes after the last assign­

me nt iteration . This figure and the next d iscuss how to read the 

contents of Report 4. First we ' ll show how to read link volumes and 

the next figure wil l show how to read turn volumes. Fo r nodes where 

tur n volumes we re not requested, the link volumes are presen~ed with 

two R-nodes pe r line. The symbols following the link volume 

represent the volume/capacity (V/C) ratio for the link: a blank 

indicates a V/C less than 0.75, ' ' indicates a V/C be twe en 0.75 and 

1.00, ' +' indicates a V/C between 1.00 and 1.25 ar.d '* ' indicates a 

V/C of 1.25 or greater. 

Let ' s look at Report 4 for A-node 116. Note that the report displays 

four B-nodes for Node 116 as 104, 110, 113 and 122. Referrinq to th e 

excerpt of the UTOWN highway network map , we s ee that these B-nodes 

comprise the links connected to Node 116. For B-node 104 in Report 

4, observe that the value 1258 appears under the column heading 

"A-TO-B VOLUM E. " Therefore, this tells us that 1 258 vehicles wer e 

assigned by UROAD's All-or-Nothing Assignment to Link 116- 104 and 

that their average speed is 25 mph (under the "S PD" column) . Report 

4 also displays the total two-wa y l ink volume and weiqhted average 

two-way speed. Note that the volume number of 304 fo r Link 116- 113 

has a "$ " a f t e r i t. Th is denote s th a t Li n k 1 1 6 -1 l 3 i s a to 11 l in k 

(as seen on the network map ) and the 304 repres ents dollar revenue of 

the vehicles crossing the toll bridge. The SPD column for the toll 

link shows the time in tenths of minut~ s required to cross the toll 

link (in this case, 1.0 minutes , which was the input SERVT value) . 
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U ROAD REPORT 4 
TURN VOLUMES 
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FIGURE 22 - UROAD REPORT 4: TURN VO LUMES 

UROAD Report 4 also displays turn volumes at nodes optionally speci­

fied by the "T" keyword in the &SELECT statement. The partial 1 is t­

ing of Report 4 shown here displays turn volumes at Node 103. The 

turn volumes are always displayed in the right-hand portion of the 

re port and are denoted by a " (TURNS)" under the "B-NODE" col urnn. The 

turn volumes are displayed as a table with the "from node" of the 

turning movement listed vertically under the "TURNS" indicator and 

the " to nodes" listed horizontally across in a row to the right of 

"(TURNS)". The table entry for the "from nodes" 123 and the "to 

Node" 2 shows us that 1042 vehicles are making the turning movement 

123-103-2. This is displayed on the section of the map from the 

UTOWN Network. Similarly, 156 vehicles were assig ned to the 

2-103-123 turning movement. Through movement volumes are also dis­

played, e.g., 935 vehicles for the movement 123-1 03-122 , which as can 

be seen from the map, is a through movement . 



FIGURE 23 

UROAD REPORT 19 
C O N T E N T S O F Z - F I L E Z 1 

LINKS= 126 CREATION: DATE=16SEP80 TIME=l0 .34.10 PROG=HNET 
CREATED FROM USN=UMTA,NCS,NFILE 

SPACE TOTAL UNUSED EMBEDDED 
(WORDS): DATA= 1500 USED= 5400 AVAILABLE= 9400 FREE SPACE= 200 

ATTRIBUTE ENTRIES: LAVS PRESENT= 25 MAX LAVS POSSIBLE=l35 

------CREATION------

LAV NAME UNITS TYPE DATE TIME PROGRAM DESCRIPTION 
- - -- -- -- -- - ----- ---- - -- - --- - --- ----- -- -- -- -------------------

A 143 1*2 16SEP80 10.34 HNET LINK ANODES 
AT I*l 16SEP80 10.34 HNET AREA TYPE 
B 143 1*2 16SEP80 10.34 HNET LINK BNODES 

( CSl MI/H R*4 30SEP80 12.14 UROAD SPEED - UTOWN AON 
en MIN R*4 30SEP80 12.14 UROAD TIME - UTOWN AON 
D MI R*4 16SEP80 10.34 HNET DISTANCE 
DC l*l 16SEP80 10. 34 HNET DIRECTION CODE 
FFS MI/H R*4 16SEP80 10.34 HNET FREE FLOW SPEED 
FET MIN R*4 l6SEP80 10.34 HNET FREE FLOW TIME 
FT I*l 16SEP80 10.34 HNCT FACILITY TYPE 
GL I*l 16SEP80 10.34 HNET GEOGRAPHIC LOCATION 

q1 IMPED R*4 30SEP80 12.14 UROAD IMPEDANCE - UTOWN AON 
I*l 16SEP80 10.34 HNET LINK GROUP 

NL I*l 16SEP80 10.34 HNET NUMBER OF LANES 
oc VEH/LN/H I*2 16SEP80 10.34 HNET OBSERVED CAPA CITY 
OS MI /II R*4 16SEP80 10.34 HNET OBSERVED SPEED 
OT MI N R*4 16SEP80 10. 34 HNET OB SERV ED TIME 
ov VEH I*4 16SEP80 10.34 HNET OBSERVED VOLUME OR COUNT 
TC I*l 16SEP80 10.34 HNET TO LL CLASS 
TVWO VPH 1*2 23SEP80 12.59 INET TRANS IT VOLUME FOR W=O 
UC I*l 16SEP80 10.34 HNET USE CODE 
UT MIN R*4 16SEP80 10.34 HNET UfHFORM TIME 

( VCl R*4 30S EP80 12.14 UROAD VOL/CAP - UTOWN AON 
Vl V[II I*4 30SEP80 12.14 UROAD VOLUME - UTOWN AON 
z 5 1*2 16SEP80 10.34 HNET ZONE NUMBER 

• • • 



• • • FIGURE 23 - UROAD REPORT 19 

Th is repor t shows the contents of the lin k Z-file i ncludi ng any LAVs output in t he 

current UROAD run. Each LAV is id e ntified by name (defined by the prog r am which 

created i t) and is de scribed in more detail on the right side of the repor t . This 

desc r iptio n a l so i ncl ud es an opti o na l 12 c harac t e r id e nt ifie r that UROAD wi ll include 

from the "ASSIGN" variable in the &PARAM statement. The units and type are shown as 

well as the date and time the LAV was created and by which program . The report shows 

the LAVs written to the l i n k Z- f i le by this sample UROAD run which incl udes CSl, CTl , 

Il , VCl and Vl. 



FIGURE 24 

TRAFFIC ASSIGNMENT 
STOCHASTIC MULTIPATH 

I I UROAD EXEC UROAD, CORE =5I2K, 

I I Z I=' DSN = UMTA. UTOWN. LZ FILE ,VOL=SER = UMTAI', 

I I JI = 'DSN = UMTA.UTOWN. TRIPS,VOL=SER=UMTAI', 

IIUROAO. SYSIN DD * 
UROAD RUN TO PERFORM STOCHASTIC ASSIGNMENT 

8PARAM TABLES:sJQi 11THETA = .0015,CONFAC=. I0,SERVT(l)=I.O, 

LAVN=2, ASSIGN= 'UTOWN STOCH' SEND 

SSELECT REPORT= 4,6,11,19 BEND 

• • • 



• • • FIGURE 24 - TRAFFIC ASSIGNMENT: STOCHASTIC MULTIPATH 

The JC L set up shown her-e i s for- a stochast ic multipath ass i g nment. It i s almost 

identical to the set up f o r- all-or--no thing assignment except that THETA =. 0015 is 

specified. This means that the likeliho od o f a link being selec ted is deter mined by 

a curve , as disc ussed in the nex t figure . 

The contro l s tatements also differ- fr-om the last set-up in tha t LAVN=2 and REPORT=4 , 

6 , 11 , 1 9 we r e s pee i f i ed . Accor-di ngly, UROAD will save the LAVs on the s ame Zl file 

as CS2 , CT2 , etc ., and wi ll output the additional r eports: Summa ry o f VMT and Speed 

by V/C Ratio , Geograph i c Location and Facility Type , and the Impact Report . 
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FIGURE 25 

DIVERSION FUNCTION 9 FOR PROBABILISTIC ASSIGNMENT 
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• • • FIGURE 25 - DIVERSION FUNCTION 

The curves explain how multipath assignment works. The bottom axi s is .1t, the 

difference in time between the shortest path and a given path. The vertical axis is 

the prob ability of using that path. When two paths are about the same, there is a 

high probability that the traffic wi 11 be split between them fairly evenly. When 

there is a large difference, there is a low probabil ity that anyone would choose the 

slower path . 

The scale of the vertical ax is depends on the number and length of competing 

efficient paths. THETA can vary from zero up, but the closer to zero, the higher the 

probability of diversion. 



FIGURE26 

CAPACITY RESTRAINT 
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• • • 
FIGURE 26 - CAPACITY RESTRAINT 

This curve illustrates the impact of congestion on travel time in a technique which 

i s called capacity restr a int. As the volume/capacity (V/C) ratio on a link 

approaches one, the travel time over that link increases slowly. Once the V/C ratio 

passes one, the travel t i me increases rapidly, approaching infinity as the traf fic on 

the link comes to a halt due to extreme congestion . In a capacity restra i ned 

assignment, link travel time is changed as congestion increases , to more accurately 

reflect path choice and produce realistic assignments where link capacity and 

assigned traffic are in reasonable balance. 
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FIGURE 27 

CAPACITY RESTRAINT 
11 BPR FORMULA" 

T= T0 (1+ .15(V/ C)4) 

.;. 

V/C 2 3 
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• • • FIGURE 27 - CAPACITY RESTRAINT BPR FORMULA 

UROAD uses t he link capacity restraint formula developed by the Bureau of Public 

Road s (BPR, now FHWA ) to describe the impact of traffic congestion on l ink tr a vel 

time. The formula increase s uncongested travel time by .15 times (V/c)4, a number 

which, as the curve shows, g r ows slowly for a V/C ratio less than one and rapidly for 

V/C greater than one. This adjustment occurs after each assignment iteration. 

UROAD provides for a choice of two methods of capacity restraint, one incremental a nd 

one itera t ive. We'll discuss each in more de t ail nex t . 
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FIGURE 28 

RESTRAINT CAPACITY -~-------------------
CATS INCREMENTA. 
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FIGURE 28 - CAPACITY RESTRAINT: CATS INCREM~NTAL 

The "CATS" capacity restraint loading method was developed at the 

fhicago ~rea rransportation ~tudy in the 1960's. The CATS technique 

assigns all the trips from a specified number of the zones to the 

network in each increment, readjusting link times after each incre-

ment is assigned, based on the BPR formula. Paths for the assignment 

of trips from zones in later increments are determined based on these 

adjusted link times. !:'or example, specifying CATS=S will readjust 

link times after trips are assigned to the network for each increment 

of five zones . 

The criticism of the CATS approach is that trips from low numbered 

zones are assiqned to an uncongested network while trips from higher 

numbered zones are assigned to a more congested network. This faul t 

can be obviated by randomizing the order in which zonal trips are 

assigned. The CATS approach is less expensive than the equilibrium 

assignment we'll talk about next, since path s are only built once in 

the assig nment of all trips . 



FIGURE 29 

UROAD FUNCTIONS 
CATS INCREl\1ENTAL ASSIGN~AENT 

// UROAD EXEC UROAD, CORE ~512K, 

// Z! =
1
DSN= UMTA.UTOWN.LZFILE,VOL=SER= UMTAi\ 

I I Ji.= 
1
DSN = UMTA. UTOWN. TRIPS,VOL= SER= UMTAl1 

i 

I I UROAD. SYSIN DD * 
UROAD RUN TO PERFORM CATS ASSIGNMENT 

8PARAM TABLES= !O!, THETA=O, CATS =2 ,SERVT(l)=I.O, LAVN=3, 

CONFAC=.IQ 3 ASSIGN=
1
UTOWN CATS1 BEND 

8SELECT REPORT= 4,6,11,19 SEND 

• • • 



• • • FIGURE 29 - UROAD fUNCTlONS: CATS INCREMENTAL ASSIGNMENT 

Thi s is a sampl e JCL set up for a CATS assignment. CATS =2 in the &PARAM statement, 

tel ls UROAD to readjust link times each time after trips from two more zo nes are 

assigned. For our UTOWN example, all trips for zones l and 2 wo uld be loaded , link 

times would be readjusted , zones 3 and 4 would be loaded , times r eadjusted again, and 

finally zone 5 loaded. Since THETA=0 , th e loading would in each case be all-o r-

nothing to the minimum impedance path . Pr obabil istic multiple paths could alternate-

ly have been de termined for eac h inc rement . 

Z- f i le us ing LAVN =3. 

Results are saved in the same Zl link 



FIGURE 30 

CAPACITY RESTRAINT 

EQUILIBRIUM 
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• FIGURE 30 - CAPAC ITY RESTRAINT EQUILIBRIUM 

In the real wo rld, travelers try alte r nate paths between origin and d e stination, 

espe cia lly f o r work trips, unti l they f ind the path that works best f o r t he m--an 

a ll-or- no t h i ng assignment won't p rod uce that path unless there is no 

c o ngestion-generated delay. Eve ryb ody wi l l be assigned to the lowest impedanc e 

pa th. With al l those people on i t , it may no longer have the lowest impedanc e . The 

highwa y syste m is not in a state of equilibrium between "supply" (i . e . , capacity) and 

"demand" (i . e . , vehicle trips). A multipath stochastic assignment may be in 

equilibrium, but there is no guarantee. A network is in supply/demand equilibrium, 

or e qui l ibrium for short, only whe n no one can improve their tri p i mpe dance by 

c hanging pa t h s . Let's look at a n examp l e to further illustrate the conc e p t o f 

ne t wo rk equi l i b rium. 



FIGURE 31 

ALTERNATE PATHS 

ALL OTHER PATHS 

FREEWAY PATH 

ARTERIAL PATH 

LONG WAY AROUND 

ALL OTHER PATHS 

• • • 



• • • FIGURE :n - ALTERNATE PATHS 

Take, for example, the tr ips bet ween zones A and B. The shor t est path is p r obably 

the freeway path, and a single iteration of all-or-nothing assignmen t wi l l assign all 

t rips from A to B onto it , with no trips assigned to the arterial path , and no trips 

assigned t o the other paths . A multipath assignment would sti ll assign most trips to 

the freeway pa th , if it ' s much faster than the arterial and depending on the value of 

THETA , as would multipl e iterations of capacity-rest rained all-or- nothing 

assignments. For example, if there were 6 , 750 tri ps be twee n zo nes A and B , assume 

the results of a non- e qu il i brium capacity- restrained assignment resulted in 6,000 

trips on the freeway pat h , 600 on the arter ial pat h and 150 o n the " long way around" 

path. Let ' s see what that assignment doe s to the travel times of the trip ma kers . 



0 
w 
~ • N 0:: (/) 

rt) CD I w 
a:: _J I-;j 
C) 6~ lA.. 

w 
I 

z 
:::) 

X 

:c 
9 ~ 

~ 

~ 

> 
00 

I 

<.( 

• w 
:E 
::, 
..J 
0 
> 

:.i 
a:: 
::) 
0 
:x: 

X H.l'1d '11A a-v 3!/'dlJ. 13/\'1~.l • 



• • • FIGURE 32 - UNEOUILIARATED PATHS 

As you can see from this graph of vo lume/capacity versus trave l time for each path , 

the networ k is not in supply/demand equ il ibr ium. Th e 6,000 trips ass igned to the 

freeway spend 30 minutes to ge t from A t o B , while the 600 arter ial trips make it in 

15 minutes . There is at lea st one assignment , however , where e nough fr eeway tr i ps 

have been shifted t o the arterial pat h such that all t rips take the same amount of 

time t o get from A t o B--the equ i librium assignment . 
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• • • FIGURE :n - EQU I LIBRIUM PATHS 

That assignment results in a travel time of 20 minutes on each path , which occur s 

when 5 ,000 trips are assigned to the freeway and 1,750 to the arteria l. Nobody is 

assigned to the long way around. 

Solv ing this problem for a matrix of trips instead of a single zone pair is not as 

simple . Fortunately , a linear programming solution to this problem has bee n 

programmed in UROAD which combines the assigned load from each capacity restraint 

assignmen t iteration with the previous iteration's load s in such a way as to produce 

an assignment after each iteration wh ich is closest to this theoretical supply/demand 

e qu i 1 i b r i t.rrn • The next figure illustrates how this combining p r ocess works in UROAD. 



FIGURE 34 

CAPACITY RESTRAINT 

EQUILIBRIUM 
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FIGURE 34 - CAPACI'T'Y RF.S1'Rl\JNT l·'.OlJJ J.TRIHl lM 

In the example shown there are three paths between Zones A and B . In 
the first all-or-nothing assignment (the " zeroth" iteration) al l 100 

trips from A to B are assigned to the northern path . The first 

iteration of capacity restraint adjusts the link times on that path 

based upon the BPR curve and reloads the network, again using an 

al 1-or- not hing assignment. The result is 10 0 trips on the central 

path which is now the minimum path after the first adjustment of link 

travel times . UROAD then computes a combining factor ( A ), using a 

non-linear programming algorithm such that the resultant loading i s 

closer to final network equilibrium. In our example, ,\ =. 75, and 

hence UROAD assigns 0. 7 5 of the current iterations ' s l oad to the 

links of the middle path and the rest (1- A) to the links of the pre­

vious iteration ' s path. The third al 1-or-nothing ass ignment 

(Iteration 2 of capacity restraint) is based on link times adjusted 

for the volumes resulting from that 75-25 assignment of link 

vol um es . UROAD now finds the southern pa th to be the best and 

assigns all 100 trips to it, and then recalculates .:\ as 0.23 this 

time . That ' s good--the combining factor should be getting smaller as 

each iteration br ings the load s closer to the desired state of 

equilihrium. UROAD assigns 23 trips (0.23xl00) to the links of the 

new path and multiplies the previous assignment by 0.77 (i .e ., 1-A). 
The northern path receives O. 77(25) and the central path receives 

0.77(75), or 19 and 58 trips respectively. Note that 19 tr i ps 

(northern) plus 58 (central) plus 23 (southern) equals 100 trips, the 

tota l to be assigned. After recalculating link times based on these 
new tr ip loadings, the third iteration puts al 1 100 trips on the 

links of the northern path again, calculates a new .il of 0.05, 

assigns an additional four trips to the links of the northern path 

and reapportions the remainder based on the results of the previou s 

iteration. 

TERMS FOR 
T HIS ITERATION 

Northern: 

Central: 

Southern: 

(0.05)(100) 

(0.05}(0) 

(0.05) (0) 

TERMS FOR REAPPORTIONING 
PREVIOUS LOADS 

+ (1-0 . 0 5 ) ( 1 9 ) 

+ ( 1-0 . 0 5 ) ( 5 8 ) 

+ (1-0. 0 5) ( 2 3) 

Total 

NEXT "BEST" 
LOADS 

= 2 3 

55 

22 

100 

The process stops when ,\ gets close enough to zero, or the user 

specified number of iterations are completed. See appendix for 

detailed calculations performed for each iteration. 



FIGURE 35 

CAPACITY RESTRAINT 
A-0 - N EQUILIBRIUM 

I I UROAD EX EC UROAD, CORE= 5 I2K, 

I I Z I= 
1
DSN = UMTA.UTOWN . LZFILE,VOL= SER= UMTAI', 

// J I =
1
DSN= UMTA.UTOWN.TRIPS,VOL=SER=UMTAI', 

/ /UROAD. SYSIN DD * 
UROAD RUN TO PERFORM EQUILIBRIUM ASSIGNMENT 

8PARAM TABLES =10I,THETA=O,O,O,CONFAC=.IO,SERVT(I)= 1.0, 

LAVN=4,ASSIGN='UTOWN EQUIL ' SEND 

8SELECT REPORT.: 4,6,8,11,12 ,19 SEND 

• • • 



• • • FIGURE 35 - CAPACITY RES1'RAINT: A-0 -N EQU ILIBRIUM 

This is a sample JCL set up fo r an equ il ibri um capacity-restrained assignment. In 

this case THETA=O, 0, 0 specifies that one al 1-or-no thing a ssignment followed by two 

iterations of capacity restraint equilibrium assig nmen t will be executed by UROAD . 

An initial itera tion of stochastic multipath wi t h two iterations of equilibrium 

capacity restraint would be THETA=.0015 , 0,0 . The as s ignment results of the final 

i teration will be wr itten to the link Z-file as LAVs wi t h names CS4, CT4, etc. 

(LAVN=4). 

In this case, the following reports will be produced i n addition to Reports 4 and 19 : 

Report 6, the Geographic Location and Faci lity Type Summary; Re port 8 , the Link Group 

Summaries; Report 11, Impact Estimates; and Report 12, the Vehicle Cost of Travel 

Summary . 



FIGURE 36 

UROAD REPORT 6 

EQUILIBRIUM ASSIGNMENT OF A. M. PEAK-HOUR TRIPS TO UTOWN HIGHWAY NET\~ORK 

28JUL81 17 .10.25 UROAD REPORT 6 

G E O G R A P H I C L O C A T I O N A N D 
F A C I L I T Y T Y P E S U M M A R Y 

VMT ( 1 VEH-MI) : 
SPEED (MI/H) 1 LINKS WITH VOLUME/CAPACITY FROM 1.0 TO 1.25 
DISTANCE (M I) 
______________ _______ J 

GEO 
LOC 

----- --- ---------------FACILITY TYPE------- -------- - ---
1 2 3 4 6 OTHER TOTAL 

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

1 

2 

3 

0 
0 
0 
0 
0 
0 

12421 
37 
3 

~ LI 
4177 3713 

30 12 
1 3 
0 0 
0 0 
0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

2063 
15 

1 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

5462 
13 
2 

7890 
17 
4 

12421 
37 
3 

------- ------- --- - - -- ------- ------- ------- -------
ALL 12421 

37 
3 

TOTAL VMT = 
TOTAL DELAY = 

4177 
30 
1 

1190 VEH-H 
515 VEH-H 

7112 
12 

5 

0 
0 
0 

2063 
15 

1 

0 
0 
0 

25773 
22 
10 

• 

• 

• 



• F I GU R E 3 6 - UR OA D REPORT 6 

UROA D Repor t 6 summarizes vehicle-miles of travel (VMT), average 

speed, and link distances for links stratified by yeographic loca-

tion, facility type and volume/capacity ratios. The report illustra-

ted d isplays VMT, speed and distance for links with V/C ratios 

between 1.0 and 1.25. The UROAD run produced similar tables for V/C 

ranges of less than 0.75, 0.75-1.0, greater than 1.25, and all links. 

Geographic location is a user-defined unit for which UROAD aggreyates 

a ssig nment statistics and impacts. We have defined three geographic 

locations for UTOWN as shown . To obtain these summaries, geographic 

• loca tion values can be optionally coded on the highway links when the 

network is built. 

Facility type refers to the type of roadway that eac h link represents 

as coded in the network. The default values in UTPS are l=treeway, 

2=expressway, 3=two-way arterial with curb parkin.:,J, 4=one-way 

arterial, 5=centroid connector, and 6=two-way arterial without park­

ing . 

Looki ng at this particular report, we see that for links wit h 

assigned V/C ratios between 1.0 and 1.25 in geogra ph ic location 1 , 

and of facility type 3, there were 3,399 VMT, at an average speed of 

13 mph, ove r 2 miles of roadway . 

• 



FIGURE 37 

UROAD REPORT 8 

EQUI LIBRIUM ASSIGNMENT OF A.M. PEAK-HOUR TR IPS TO UTOWN HIGHWAY NETWORK 
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(TENS ) 
--- ---

10 

20 

30 

90 

17.10 . 25 UROAD REPORT 8 PAGE 18 

L I N K G R O U P T R A F F I C S U M M A R Y 

VOLUME/CAPACITY RATIO 
TOTAL VOLUME 

- --- - - - - ---------LINK GROUP (UNITS)- ----------- --- - - --- --- - ---
0 1 2 

0.0 0.82 0.0 
0 7029 0 

0. 0 0. 0 ~ 0 0 4 

0.0 0.0 0.0 
0 0 0 

0.0 0.0 0.0 
0 0 0 

3 4 5 

0. 0 0. 0 0.0 
0 0 0 

0.0 0. 0 0. 0 
0 0 0 

0. 64 0.0 0.0 
3507 0 0 

0. 0 0. 0 0.0 
0 0 0 

UTOWN HIGHWAY NETWORK 
LI NK GROUPS 

6 7 8 9 

0. 0 0.0 0.0 0 .0 
0 0 0 0 

0.0 0.0 0. 0 0.0 
0 0 0 0 

0.0 0.0 0.0 0.0 
0 0 0 0 

0.0 0.0 0 .0 O.Oi 
0 0 0 86849 

• 
. 

• 

• 
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FIGURE 37 - UROAD Rf.PORT 8 

• Report 8 displays the volume/capacity (V/C) ratio and total volume of 

assigned trips for each user-speci fied link group in t he network. A 

link group is a set of links which cross a specified cutline or 

• 

• 

screenline in the network. Cutl ines and screenl ines are used to 

check traffic assignment and other travel forecasting model res ults 

and t o evaluate highway system performance. The map shows the three 

cutlines we specified in UTOWN and had previously coded on the appro­

priate link cards . If a link group value is coded for o nly the 

"inbound" direction of a set of two-way links, then v ol umes ana V/C 

ratios reported will be for the inbound direction only . A different 

1 in k group number can be coded on the corresponding " outbound" links 

to obtain the outbound volume and V/C ratio for these links. UROAD 

will r eport on up to 99 link groups in a network. 

Looking at Report 8 shown here , we see that for Link Group 22 the V/C 

ratio was 0.82 for a total volume of 3,764 vehicle trips . 



FIGURE 38 

UROAD REPORT 11 

EQUILIBRIUM ASSIGNMENT OF A.M. PEAK-HOUR TRIPS TO UTOWN HIGHWAY NETWORK 

28JUL81 17. 10. 25 UROAD REPORT 11 

I M P A C T E S T I M A T E S B Y 
G E O G R A P H I C L O C A T I O N 

PAGE 20 

-- - ------ -POLLUTANTS (GRAMS)------------ FUEL OPER -- - -ACC IDENTS---­
GEO. --- - - ----HC-- ------ --- - --NOX----------- USED COST TOTAL --PERSONS- ­
LOC. 1977 1982 1987 1977 1982 1987 (GALS) ($) OCCUR INJRD FATAL 

(0) (O) (0) (0) (0) (0) ------ ---------

• 
• 

--------- -- --------- ----------------------------------------
1 
2 
3 

26347 15797 8992 10850 8445 6286 2527 
22647 13298 7374 12261 9565 7202 2448 
10857 6108 3193 8797 6998 5342 1347 

59851 35203 19559 31908 25008 18830 6322 

DUE TO SCALING THE SUM OF ENTRIES FOR ALL 
GEOGRAPHIC LOCATIONS MAY NOT ADD UP TO THE TOTAL 

3848 0. 50 0.08 0. 0 
3669 0.40 0.06 0.0 
1929 0. 12 0.02 0.0 

9446 1.02 0. 17 0.0 • 

• 
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fIGURE 18 - UROAD REPORT 11 

UROA D Re port 11 displays impact estimates o f pol lutant e missi lrns, 

fuel usage, operating cost s and accidents by geographic location and 

totals for the entire network . These values are based on d efaul t 

impact rates within UROAD for the year 200 0 and a nationwide average 

urban vehicle mix. using &DATA statements, the user may override the 

default rates c orresponding to a different year or vehicle mix. 

These impact rates, which are availabe in UROAD Report 3 , are applied 

to the VMT b y facility t ype and speed to compute the impacts given in 

Report 11 • 



FIGURE 39 

UROAD REPORT 12 

EQUILIBRIUM ASSIGNMENT OF A.M. PEAK-HOUR TRIPS TO UTOWN HIGH~IAY NETWORK 

28JUL81 17.10.25 UROAD REPORT 12 PAGE 7 

V E H I C L E C O S T - 0 F - T R A V E L S U M M A T I O N S 

Sl = S2= ERROR= 
ITERATION V(LIN K) *I(LINK) V(O-D )*I(O-D) (Sl-S2)/Sl 
--------- --------------- ------------- ----------0 1850. 

1 5281. 2453. 0.53547 
2 4683. 2459. 0.47498 
3 4276. 2466 . 0. 42336 4 3947 . 

IC = IMPEDANCE DUE TO CONGESTION = S1(4)-S2(0) = 2097 . 
RI = CONGEST ION INDEX = IC/S1 (4) = 0.5313 

LAMBDA FRACTION 
------ --------
1. 000 0.890 
0. 042 0.039 
0.036 0 .035 
0. 036 0.036 

• 
• 

t 

• 

• 
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FIGURE 39 - UR OAD RE PORT 1 2 

As we previously discussed , after eac h iteration UROAD computes a 

proportioning factor .I wh i ch comb i nes link volumes from the " old " and 

the "new" loading to produce a " best" volume e st imate t o that point , 

based on the theory o f network equ i l ibrium . This p r oportio ning 

facto r, .A , is reported for each i teration along with an er r or 

measure which indicates how fa r the " best " loading up to that poi n t 

is f r-om net wo r- k e qu il ib r i um . 

Repo rt 12 provides stat istics concern ing th is itera tive procedure. 

The first column, "Iterat i on", p r ovides a counter with zer-o (0) mean­

ing the loading " prior to the first restraint ," and one ( 1 ) meanin g 

the loading "after the fi r st rest ra int ," etc . " Sl" is the sum of the 

products of link volumes multiplied by the lin k imped ances (dependi ng 

on " CDIST" , " CTIME", and "CTOLL") spec ified by the use r for path fi nd­

ing. Thus, if time alone is speci fied for pathfinding (CTIME=. 6) , Sl 

i s vehicle hours of travel times 0 . 60. " S2 " is the sum of the cell 

by cell products of interchange volt.nne s ( tr ip t abl e) multipl ied by 

interchange impedance (skims). A condition for equ ilibrium is that 

Sl and S2 be equal. Thus, as iterat ions pr-oceed, these shoulrl 

converge, and the " e rror" (Sl-S2)/Sl should d ecrease . " LAMBDA" ( .,,t) 

indic ates the weighting of the new load from each iteration wi th the 

preceding "be s t " load a nd s h ould generall y decrease as the preceding 

best load becomes better (i.e. , close r to equil ibrium) wi th eac h 

iteration. The final column, " FRACTION" indicate s the resultant 

weight i ng of each iteration' s l o a ds in the fina l load as repo rt ed 

from the assignment . 
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FIGURE 40 

UROAD TRAFFIC ASSIGNMENT 
ASSIGNMENT OPTIONS 

SIMPLE ALL OR NOTHING: THETA = 0 

STOCHASTIC MULTIPATH : THETA = .0015 

CATS INCREMENTAL AON: THETA= 0, CATS= 5 

CATS INCREMENTAL STOCHASTIC : THETA= .0015, CATS= 5 

ALL OR NOTHING EQUILIBRIUM: THETA = 0,0,0,0 

EQUILIBRIUM FOLLOWING STOCHASTIC: THETA= .0015, 0,0,0 
EQUILIBRIUM FOLLOWING INCREMENTAL : THETA = 0,0,0,0, CATS= 5 

EQUILIBRIUM FOLLOWING INCREMENTAL 
STOCHASTIC: THETA= .0015, 0,0,0, CATS= 5 

• • ' • • 
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.. .. • F I GURE 40 - ASSIGNMENT OPT IONS 

In summary, there a re a variety o f options that c an be specified in UROA D to perform 

a traffic assig nment: 

Simple All-or-Noth i ng 
Stochastic Multipath 
CATS Incremental A- 0-N 
CATS Incremental Stochastic 
A-0-N Equilibrium 
Equilib rium with St ochastic 
Equilibrium wi t h CATS Incremental 
Equilibrium with CATS Inc remental Stochas tic 

These represent log ic al combinations of the two loadi ng techniques (all-or- no t hing, 

multipath ) and two capacity restraint techniques (CATS, equilibrium). In addition , 

the number of incremen ts, the number of iterations, and the THETA value can all ";.;e 

varied within each of these assignment options . Which assi gnment p rocedures to use 

depend upon the problems being analyzed, the size and other charac ter istics o f the 

ne twork, and the relationship with other travel forecasting models. 

p r ohibitors can o nly be used wi th A- 0 - N assignments. 

Turn penal ties./ 



• 
• 
... 
.. 

• 

• 

• 


