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A USER'S GUIDE TO RRLTAP FOR TRANSJ.)ORTATION NEI'WORK MODELLING 

.ABSTRACI' 

The RRLTAPprogram suite of transportation planning 
programs provides a powerful and flexible tool for 
the construction and use of a wide range of network 
based models. The suite is under continuous 
enhancement and is currently based towards assign-
ment modelse The User's Manua11 provides a full 
specification of the set of sub-programs that form 
the suite, a.nd a description of the general structure 
of the suite is aJ.so available.· This paper provides a 
User's Guide to RBLTAP as a basis for model building. 
Some k;nowledge of the techniques of transportation 
planning is assumed. The Guide is in four parts: the 
first part su.pplements the User's ManuaJ. and gives 
greater guidance in the selection and application of 
the various options provided by each RRLTAP subprogram: 
the second part outlines a selection of complete 
operationaJ. models: the third part covers the graphical 
representation of RBLTAP information, and the facilities 
offered: and the fourth part is an operatine manual .that 
gives guidance to those concerned in submitting and· 
running jobs on the ICL 4/70 installation at RRL. The 
Guide is intended to accelerate the process of learning 
to take full advantage of RRLTAP, but not to discuss the 
basic ideas involved to axry depth. 

1 e INTRODUCI'ION 

The RBLTAP suite of transportation planning programs has been designed as a flexible 

basis for the construction and use of a wide range of network-based models for 

transportation analysis. The suite has been constructed as a series of operations, 

each independent of each other, that can be run in any order in chains of arbitrary 

length. This is made possible by using backing storage to transfer all results (such 

as flow patterns, network specifications etc) between each operation, and full 

identifying information is held on backing store to assure that such global variables 

as a valuation of time for a given class of travellers are transmitted between 

operations. 

Such a system is straieht forward to use and the print-out supplied by each sub­

programme allows the model runs to be easily followed. Giv~n a full understandi11E of 

the User's ~.i.anual.
1, no fuxther information is needed for the construction of a 

transportation model. The aim of these notes is to complement the :Manual. by helping 

the User to overcome initial difficulties and set up an efficient modele 
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2. GUIDE TO THE USE OF RRLTAP UNDER

J-OPERATiliG SYSTEMS

The Users' Manual gives a full specification of the data cards required by the RRLT.AP 

sub-programs, and successful runs could be made with only this infonnation. Hmvever 

many of the sub-programs offer the user a choice of several options; for example the 

link arc measure adjustment routine, (T�lf{), where different adjustment policies may 

be used with either a speed-flow or ( cost -1) - flow relationship. It is sometimes

advisable to reserve particular options for certain cases. The advantage gained may be 

a saving of computer time or a more accurate solution. 

This section is designed to help the user make the most suitable option choice 

for a satisfactory model run. It also includes a more detailed examination than the 

User's Manual provides of some of the sub-programs. 

2.1 Construction of chains of RRLTAP sub-programs: 

RRLTAP allows any number of sub-programs to be called an indefinite number of 

times and a complete model run can involve many tens of subproe:rams. It is often 

possible to have a constant sequence of calls, but even so, the construction of a 

run can be an involved and complicated process. Problems can arise where there is a 

series of sub-programs each requiring different input data and all producing output 

files. However RRLTAP planning sheets, (figure 1 and appendices), make it comparatively 

easy to construct long and complicated runs, as the file on each data-set can be readily 

defined for every point in the run. 

Models should ideally be designed so that the output file of one sub-program 

becomes the input file for the next one called. It is then possible to overwrite this 

input file, provided no other sub-program requires it, and by this _means a minimum 

number of files are needed. The work-disc is normally used for the inte:rmediate staees 

of a run, while the magnetic tapes are reserved for input data and any output files 

which mu.st be retained. 

There is a considerable degree of redundancy in the structure of the RRLTAP files 

(eg trees, loaded Network, and Network files all contain a network specification), so 

that -reco·>/ory from any stage is usually straightforward. 

An example of a loading sequence is shovm below, in which the input data consists 

of a network description on data-set 1, a trip matrix on data-set 2 and another trip 

matrix on data-set J. 'l1he output loaded network is written to data-set 4. '.L'he work 

disc has two files, data-sets 5 and 6. Only the first card of each sub-proLrram is shown. 
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* TS'll 1 

1 5 --~--
* TSW 4 

5 2 6 5 

* TSW 7 
6 6 5 -----

* TSW 1 

5 4 -------

* TSW 4 

4 3 5 4 

~----

* TSW 11 

5 6 0 4 

------

Build Trees from data-set 1 onto 5 

Load the trip matrix from 2 onto the trees from 5 
and output the loaded netw,ork onto 6 

Adjust the link arc measures from 6 onto 5 

Build trees from 5 onto 4 

Load the trip matrix from 3· onto the trees from 4 

and output the loaded network onto 5 

Add the loaded networks on 5 and 6 and output the 

final network onto 4. 

In this simple example only 2 disc files were required and none of the input data 

tapes were over-written. The trees built from data-set 1 were not required after the 

first call to TSW 4 and so data-set 5 could be overwritten by TSW 7. 

Section 4 clarifies how standard data-packs can be repeatedly used for model runs 

of the same type even if different parameters are involved. Thus a new pack is only need­

ed when a different model is to be built. 

2.2 The interaction of time and cost when used as bases for networks and the 

generation of toll and parking charge problems (TSW5): 

Link arc measures on the network description may be stored either in units of time 

or costo The relationship between these two para.meters is expressed as: 

G = L [ A + (:B + D) /v + cv2 ] + t • . . • • • . . • • . . . • . • . . . . . . . ( 1 ) 

where G is the link cost, L = link length, V = link speed, t = link toll, and A,B,C and 

Dare constants. Theoretically one measure can be readily converted to the other and 

as such the choice of unit becomes merely academic. However, trials with RRLTAP have 

shown the equation (1) is insensitive to small changes of either measure, and this is 
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particularly noticeable when the link length is small. Thus a model should be designed 

to have as few conversions as possible. If cost trees are required, the network arc 

measures should be stored in units of cost, while for time or distance trees, a time 

based network is preferred. 

If rounding errors are likely to occur in a user problem ( eg large numbers of 

road links of length 0.1, 0.2 mile, where the smallest unit of. len th stored is 0.1 

mile), then cm effective remedy is to use a cost function scaled up by some constant 

factor. It is not always obvious if rounding errors have affected the result in a 

given model, and it is a wise precaution to repeat at least one critical rtm with 

scaled up cost functions to check on this source of systematic errors. 

In the initial construction of a network ( example Fig 4) by TSiV' 10( 1) the basic 

unit is time. For a cost-based network it is necessary to call a further subprogram 

once the network has been built. The required program is TSW 5. This not only converts 

networks based on time to networks based on cost, but can also be used to apply various 

tolls or pricing charges to either time or cost networks. A large number of pricing 

policies are open to the user, allowing tolls or parking charges to be applied to links 

by capacity index, district code or individual links. The first two of these options can 

be set up economically and easily even on larg'0 networks, but a considerable number of 

data c1:1.rds may be necessary if the l::ist option is used. This should be bome in nri.nd 

by the user when designing the network, especially when allocating district code 

identifiers to the links. 

2-3 Use of the speed/cost charge procedures for traffic flow assignment (Tmv 1l: 
Many traffic planning models alter the link para.meters of time or cost dependent 

on link flows at different stages of the models operation. In RRLT.AP this is carried 

out by TS",/ 7 which caters for several different adjustment procedures and can also 

generate and apply link optimum tolls to each link in some cases. The options are 

divided into a forced adjustment or part-way policy, the former forcing the link costs 

or times into agreement with the currently assigned link £1.ows whilst the latter adjusts 

the link arc measures along a line defined by the data to the sub-program, (s~e Fic;ure 3). 
It is norrna.lly advisable to use part-way adjustment. .B,ie; 3 shows that a forced 

acljustment could produce a large change in the link arc measures if thA netv,ork flows 

were in poor a1;rcam-ant with the speed-flow relations. This can lead to instability in 

iterative mocl~}ls. Part-way adjustment allows the user consiclerably more control over the 

moclel. The two program parameters ( a: and/1) alter the slope of the adjustment line and 

produce either an over - or under-damped correction effect. A priori the first 

adjustment should be overdamped (ie{1less than unity). As the run proceeds the value 

of /3 should be increased so that the model tends towards a critically damped path. Tbis 

can prevent laree oscillations in the arc measure values and thus reduce the time 
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required to reach a stable equilibrium.. This is sometimes difficult to obtain in 

practice due to factors outside the scope of this adjustment procedure, but a vlue 

of tmity for p throughout all adjustments will generally give satisfactory results in 

these circumstances. The other adjustment parameter (oc:) is normally se.t to zero 

unless there is some specific reason for requiring the larger �hanges in parameters 

produced by using a steeper adjustment line. 

The part-way adjustment policy also allows a useful stability test to be executed 

on the final network. Given an initial unstable network (ie one in which the link arc 

measures and flows are in current disagreement with the relationship postulated to exist 

between themi the network flol'rs are calculated, the link parameters altered, and the 

process repeated until a better agreement is reached. This procedure is repeated 

several times and at each iteration the equilibrium should improve until there is little 

or no difference between all the network parameters of the ith and (i + 1) th iteration. 

For most models it would not be practical to print all these parameters after each

iteration and other more convenient tests for stability have been found. The best of 

these is to car:ry out a forced adjustment on the final network, and make a comparison 

of the resulting network description with the one preceding. There should be little 

visible difference between any of the parameters in the two cases if a stable position 

has been reachP.d. A sem,i ti ve a.nd rapid comparison is J?rovided by the benefit calculation 

sub-prot:.rram, (TSN 15 )( 1). A tape of constant data is set up from the trip matrix is

formed from the forced adjustment solution. The change in the direct benefit to the 

consumer can now be calculated on the basis of the asswnptions itbout. travel demand 

elasticity used for this employment of TSW 15 and ideally should be equal or close to 

zero. 

This stability test is less conclusive if a forced adjustment policy is used 

throughout a run. In this case the model is inhibited from finding an equilibrium 

position as the full effect on link speed or cost of any misassignment of flow is used 

to recalculate the speeds and costs that apply at each stage: the part-way procedure 

is more forgiving, and includes a hidden discounting of the effect of the next iteration 

to be carried out. The adjustments are therefore less drastic. The main disadvantage 

of the forced adjustment policy is that it may delay the model from reaching the final 

equilibrium if the initial position is very tmstable, or the network heavily cone;ested. 

A further option of this sub-program allows a speed-flow or (cost-1) - flow

relationship to be used as the basis fo..r the adjustment procedure. The ( cost -1) - flow

option is particularly useful if direct monetary tolls ( eg road pricing charges) are 

being used in conjunction with paths of minimum generalised cost. Indeed users are 

advised to adopt this option if there are any road tolls or charees on the network, as 

the link speed for the speed-flow relationship is calculated from the link flow only, 
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and thus no direct account is taken of any taxes which have been imposed on the 

individual linkso It is otherwise advisable to use (cost- 1) - flow relationships for 

cost-based networks and speed-flow relationships for time-based. This removes the 

need of converting from one measure to the other and back again each time this sub­

program is called and by-passes the problem of rounding errors and subsequent loss of 

precision described in Section 2.2. 

2.4 Use of the variable cost function facilities to conser;ve backing files 

Many transportation problems require the evaluation of the model for several 

different cost functions when more than one type of traveller is being considered. 

eg. Passengers using public transport may behave on the basis of a different behavioural 

view of costs and times to people who drive their own cars. RRLTAP is designed so 

that up to 11 different classes (purpose/type) of travellers or vehicles each described 

by a cost function, may be handled in the same run, and stored on a single matrix 

for.mat file. 

There are th.ree routines which may require the specification of a cost function, 

(all other routines have these functions passed to them). The link arc measure adjustmen 

tree building, and tree skimming. Ea.ch of these programs, (TSW 7, TS'N 1 and ~rsw 9)( 1), 

allows the user to set his own cost function for each purpose/type if he so requires. 

Each class of traveller can therefore be handled entirely separately either throuchout th 

whole model run or for individual routines. The link arc adjustment program will normall; 

be used with the same cost function as the tree building program as the two routines 

are logically interdependent. 

By using different cost functions various sets of trees can be built from the same 

specification of costs and speeds on a network. It should be noted that it is possible 

to build time trees on a cost·-based network with a cost-function of the form:-

Link cost = Link length ( 0 + 1/v + o 

where V is the link speede In the same way distance trees can be obtained by letting 

the first constant in this relationship be equal to unity H.nd setting the remainine; 

constants to zero. This is an alternative method of overcoming the conversion problem 

described in Section 2.2. 

The .full f-lpecification of the cost function includes a:ny direct monetary chart.,"f.ls 

made on the link: thl.s means that costs function o.f: 

(1) (o + 1 + o.v2
) 

V 

will not give the time on a link, but: 

(1) (0 + 1 + Oo v2) + (Toll) 
V 
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If there are tolls on the network, it will be necessary to strip them off ( using TSW 5) 

before this cost function can give results excluding tolls. 

In certain cases different classes of travellers may use the same tree paths. For 

example this situation could occur when comparing public and private costs on time 

trees.. However their skim costs would be different if each class of travellers followed 

a different behavioural cost function and so the RRLTAP skim-tree sub-program is 

desie;iied to allow these same tree routes to be skimmed with a separate cost function 

for each purpose .. 

Models having one purpose/type and those having several differ only in the number 

of times that trees or skim matrices are built at any stage in the run. The required 

cost function is set up at each call of the sub-programo 

2 .. 5 Trip Matrices, Skim Trees 2 and file archiving facilities: 

The trip and skim tree matrices contain the quantities defined for trips between 

all the zones on the network (eg total travel time, number of trips, pcu etc). They 

are interleaved so that up to 11 classes of travellers can be handled and are both of 

the same magnitude having (NZ x NP) rows and (NZ + 2) columns, where NZ is the nwnber 

of zones and NP the number of purpose/types. The two extra columns are identifiers for 

the origin zone number and purpose/type of the relevant row. The only difference in 

their file specifications is that the first record of the skim tree matrix contains 

the skim cost functions of all the purpose types held in the interleaved matrix file. 

The RRLTAP suite can perform a range of matrix manipulation operations with these 

matrices as well as providing means of obtaining and comparing the individual elements 

and row totals. Facilities also exist for changing individual elements and reducing 

the matrix size by compressing groups of sequentially numbered zones. It will be noted 

that the User's llianual specifies two programs for merging matrices. TSW 17 forms either 

a multi-purpose matrix or one single purpose type matrix from a number of input files, 

while TSW 14 produces only a single-purpose matrix from several input files. TSW 17 

should always be used where possible with skim-tree matrices as it handles the skim 

tree cost functions specifically. This is to ensure that header errors arising from the 

differences in the first skim tree cost function record of the files may be avoided. 

However it would be ppssible to use both programs with either type of matr-lx as the 

two files are completely interchangeable although a cost function is usually essential 

when a skim tree file is specifically reqtdred. In general a trip matrix may be treated 

in the same way as a skim tree, or vice versa, (as long as care1:'ul check is kept of the 

cost functions that may be stored on a skim tree header. This can be useful when 

archiving or recreating files during a model run. 

One of the difficulties of the present generation of the J operating system on the 

RRL ICL 4/70 lies in the restriction on the nwnber of magnetic tape drives available. 
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At the time this note was written only 4 drives were normally available for each job. 

Two or three of these tape drives are required for input data files which cannot be 

over.vritten. Thus there is little scope for storing output files on tape, as all 

records on a work disc are normally lost at the end of each run, unless the user has 

a work disc dedicated to retaining his run time temporary data files. As it is often 

necessary to retain more than one output file an archiving system has been included in 

RRLTAPe This allows several different RRLTAP files to be stored on a single physical 

file tape. There are two archiving sub-programmes, TSW 18 and TSW 21. 

TSW 21 serves a sliehtly different purpose to TSW 18 in that it only archives 

loaded network descriptions of the same network and will thus reduce the number of 

tapes required by several different output solutions. TSW 18 can store up to two 

matrices and one network (or loaded network) description. It is intended in fact to 

archive one multipurpose trip metrix together with an associated multi purpose skim 

tree matrix: but as these are interchangeable two multi-purpose matrices of either 

class of file may be stored. 

Both programs also provide access to the archives they create. In a long model 

rlm. TSW 18 may be used at the beginning of the run to write some of its archived files 

onto separate data-set numbers, and also at the end to s;ore output files onto the same 

tape. Al though only three output files can be handled in this way, this has ·been found 

sufficient for the needs of most model runs, as it is common, only to require output 

trip matrices and loaded network descriptions. 

2.6 Uses of the_ .s):.mJ?.lL�r.�-·�.n.L11l�<1:..e_l _ _lT.�\�.1..5_Dl:
A change in the cost of a journey between two zones may result in a change in the 

number of trips between the zonese This may be expressed as a monotonically decreasing 

function of demand as a function of cost. TSW 15D is a special subroutine which returns 

the value (or the integral of the same function between two limits) of such simple 

trip demand functions to the main routine when presented with data specific to a 

particular pair of matrix elements (interpreted as cost and demand) for a given pair of 

matrices. The matrix files are h,mdled on an element by element basis and users nHy 

replace the version of TS1\1 15D in the current RHLTAP release with one of their own if 

they wish to do so. 'i1he format and arguments of TSW 15D are specified in the TJser's 

Manual. 
In the present version of RRLTAP, the form of the demand curve depends only on tlw 

elasticity of demanu. as a specifif!d constant, This constR.nt relatr-is the percenl:iae·e 

change in one variable to the percentage change in the other, ancl thus a value of m1i ty 

indicates that a decrease in the journey cost of 1�� will produce a 1;:� increase in the 

inter-zonal flow. A value of 2.0 gives a c;� increase in flow for a 176 decrease in cost. 

In practice a, value of between O and 2 will normally be used for this constant. 

If the model ·builder wishes to allow the demand for travel over a network to respond 
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to chanees in travel cost, then TSN 15D provides a simple macha.nism for the necessary 

adjustments of the trips in a way that makes maximum use of the current (loaded) 

network flows. In such a trip end adjustment the new trips are generated from the 

skim trees and trip matrices ruling at the time that TS"i{ 15D was used to calibrate 

the travel demand functions, the new skim tree matrices, and the elasticity of demand 

constant. The standard TS\/ 15D relationship is given by:-

= C
e 

/ C
E' 

1 2 

where � is the new demand from zone A to B, � is the demand at the basic ( calibration) 

condition, c1 and c2 are the calibration state and new sldm tree costs and e is the 

elasticity of demand constant. Only the actual value of the new trips is returned by 
TS·d 15D, but the trip end adjustment sub-program (TS'N 19) allows the user to damp 

the difference between � and !� by returning a constant fraction of the incremental 

matrix ( �
2 

- �) returned by TSN 19 o 

The change in consumers' benefit is expressed as:

I C 
B = K j 2 

c1 
q dC

where B is the change in benefit, K is a constant and the suffices 1 and 2 refer to 

the base and present values respectively. The benefit can either be calculated irectly 

or -approximated in several different ways, as given in the specification to TSW 15.

TSN 15 is used to calculate the actual integral. The integration is straight .forward 2..s 

for any point on the demand curve, 

q a constant, K.

Thus q can be expressed in terms of C. The integration then gives the resul ti1: 

CJ.1 
C

e 

1 
= for e -/= 1 

1 -

= 
q1 c1 for e = 1 

In a given application of a model, the base (ie calibration position) values are 

taken from the stable pre-proposal network and the final values from the stable post­

proposal network. Intermediate results can be obtained to study the model behaviour, 

The very simple form of function provided in the standard TSW 15D subroutine 

does not reatrict the usefulness of this facility to modify trip ends in respom,e to 
changes in travel cost. It may be used to respond to perturbation to either the nr'it1·10:.:::\: 
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or the travel demand, and provide a mechanism to allow trip end response behaviour to 

be modelled in a general wa:,. The application of the class of tecJ:miques to traffic 

flow assignment is discussed in a separate research report(2) G 

3. GRAPHICAL PRESENTATION OF INFORMATION

A transportation analysis model run under the RRLT.AP control system will produce a 

considerable amount of information, and on a large network many tens of pages of 

output could be printed. It is frequently difficult to assimilate all the facts when 

presented in this manner and the more general features of the results may go 

unnoticed. A means of summarising the data in v.i.suaJ. fonn is ev.i.dently highly 

desirable. Several sub-programs in the RRLT.AP suite have been wretten for this 

specific purpose. The outputs are of two types: comparative diagrams on the line 

printer, and geographical figures on a graph plotter. The latter are produced on an 11 

(0.28 m) CALCOMP graph plotter which is part of the present configuration of the 

RRL System 4/70. The programs cover the needs of most transportation problems and 

can give trip length (time distance or cost) distributions, comparisons of standard 

RRLTAP files and plots of networks, link flows, tree paths and desire lines. 

This section describes each of these programs and gives examples of their output. 

It is intended t.hat they should supplement the User's Manual ( 1).
3.1 File comvarisons 

Most transportation planning problems are concerned with the effects of introducin 

changes to certain of a network's parameters: For example the addition or removal of 

a road link. These effects can be demonstrated by comparing particular parameters 

before and after the changes were introduced, but for a large network this could 

involve several thousand different quantities in the analysis. 

Two sub-programs are included in the RRLT.AP suite to produce graphical comparisons 

between two trip or skim tree matrices, or the link flows of two loaded networks. Each 

file is plotted clirectly against the other on the same scale, and thus two similar 

files would g:ive a series of points along the diagonal. Provision is made for trip 

length distributions to be plotted instead of a direct matrices' comparison if required 

In this case one matrix would contain trip lengths and the other travel demands bet,'l'een 

the correapondine points. 

All these graphs are plotted on the line printer so that intermediate resul tB can 

be obtained at any stage of a model without interruptine the run. Althoueh it is 

possible to do this with the CALCOMP, the information has first to be written 

to magnetic tapes. It may not be feasible to have tapes specifically reserved for this 

purpose in a large model run, as they are then in heavy demand for the input data. The: 

is also the added inconvenience of the graphs being unavailable with the printout of thE 

actual run itself. 
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Each graph is scaled onto one page of printer output. However this means there are 

only fifty plotting positions on the Y-axis as compared with a hundred on the X-axis; 

(there being just over fifty lines to one page). A certain amount of rounding is thus 

unavoidable. Consequently these graphs only give an indication of the model behaviour 

and.are designed to complement and not supplant the actual file print-outs. Examples 

of these programs' output are given in Figures 5, 11-16. 

3. 2 TSW J1: Link flow conwarison

A useful way of assessing the traffic flow effects of transportation schemes is 

by comparing the link flows on the network produced by different conditions. A 

comparison of individual links selected at random could produce misleadine results l:lJld 

a general conclusion drawn from all the links is less subject to error. The sub-program 

TSW 31 in the RRLTAP suite provides such a comparative graph by plotting the link 

flows of one network against the flows on the identical links of the other network. 

Either a set of individual graphs for links of the same capacity index may be plotted 

or one combined graph for all links of the network. For clarity, points on all the 

graphs are denoted by the hexa decimal number representing the capacity index of that 

class of links. Where two pairs of points occupy the same position on the graph, a 

'*' is plotted; for three pairs a.n '1 i is plotted and for more than three pairs a 1 '? 1 • 

This gives a guide to the weighting of each point. 

Vi'hen analysing the graphs.it is advisable to consider the spread rather than each 

of the individual points. By means of the weightine given to each point it is possible 

to find an approximate centroid to this scatter. 'l1he diaeonal is always printed on the 

graph as a series of dots, and dependant upon the position of the centroid with respect 

to this line, the difference between the averag'0 network link values can be found. 

The spread may be parallel to the diagonal or slope away from it. If the former is the 

case, there has been a constant percentage change in all the link flows, but ,vi th the 

latter and link flows have altered as a function of their level of congestion. 

The option which plots separate graphs for each capacity index is particularly 

useful giving a clearer indication of network behaviour than a single combined plot. 

Ai3 a further guide, tables of total link flow are printed both for the whole network 

and for each capacity index or district code. (NB these figures will not add up to the 

total number of trips loaded onto the network). 

In order to L,'1 ve a direct comparison, both axes on the graphs have the same scale, 

based on the lareest individual link now of the two networks. The axes are then sca1ed 

up to the nearest integer times the same pov,er of 10 as the maximwn value, this e,iving 

a reasonably simple scale. Figure (11) shows an example of a combined plot. 
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3.3 TSW 33: Matrix comparison and Trip length distributions 

Matrix format files are of basic importance in transportation analysis, and may 

represent the numbers of trips between zones, the total cost of journeys between these 

zones, or a wide variety of other inter-zonaJ. measures. A comparison of two such RRLTJ 

files can be obtained in either graphical form by TSW 33 or histogram and tabular form 

by TSW 8. We are concerned here only with the graphical program which either compares 

two matrices directly or plots trip length distribution graphs by using a trip lene�h, 

(or other similar measure), matrix wrighted by a trip matrix to produce the distributic 

The comparative plot is a direct comparison of each row sum total of both matrices 

for one purpose/type at a time. Matrix format files may contain up to 11 of these 

purpose types, but purposes on the same file cannot be compared directly by these 

programs. As with the link flow comparison, the axes are scaled from the lare;est 

total from either matric and then rounded up as before. A similar distinction is made 

between positions on the graph occupied by more than one point: an 'X' is plotted for 

one pair, an '*' for two pairs, and 1 1 1 for three and a 1 ? 1 for more than three pairs. 

The alternative option plots both cumulative and non-cumulative trip length distri 

butions. The 1 resistances 1 of travel are set on the x-axis while the y-axis shows 

the cµmulative or actual number of trips. The distribution can be plotted for one or 

two pairs of trip and skim tree matrices. (In the latter case a series of '*' are 

printed for one set to avoid confusion with the 'X's of the other set). Figures (12) 
and (13) give examples of the output. 

All the actual graphs of this program are computed by a standard RRLTAP subroutine 

TSW 33A, which can plot graphs of up to two sets of 999 integer points. The calling 

format, arguments and N.AMED COMMON areas are given in the Users Manual ( 1). This

subroutine can thus be directly called by the User for any type of g.raph which is not 

directly available from the RRLTAP suite. 

3.4 File Plots 

Owing to the large amount of information that can be clearly presented in a 

diagram, the reports of transportation studies make heavy use of graphic illustrations. 

It is common practice to use computer generated plots to give and indication of traffic 

volumes across the networks or on individual links, or to trace tree paths from 1:my 

of the network zones. 
The RHLTAP suite produces diagrams of this kind on the 11" ( 0. 28m) Cil.LCOJ\{P t:raph 

plotter forming part of the ICL 4/70 computer configuration at the RRL. In order that 

diagrams of a reasonable size can be drawn for laree networks, the plotting programs 

allow the user to segment the area to be plotted into a number of ree;ions, each of thes 

covering a different urea of the network. These seemented plots can then be combinncl 

to form a sin@.e diagram. It is therefore possible to con1::1truct a network diagram of 
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a:n.y scale or size, and so the entire network, or oniy parts of it, maybe plotted at 

will. It is not necessary to overlap the individual areas as the programs are designed 

to cut the plot off precisely at .any set limit. 

The two plotting sub-programs, (TSW 27, TSW 28), both require a nodal co-ordinates 

file as part of their input data. · '.rhis file is set up by TSW 26 directly from da-~a 

cards and contains a pair ofgeogra.phical co;..ordinates for very zone and node of the 

network .. AJ.1 the co-ordinates must be set to tb:e same scale for each network, but 

need not be the same for different networks. TSW 26 enables several sets of co-ordinates 

file as part of their input data. This file is set up by Tsw· 26 directly from data 

cards and contains a pair of geographical co-ordinates for every zone and node of the 

network. All the co-ordinates must be set to the same scale for each network, but 

need not be the same for different networks. TSW 26 enables several sets of co-ordin­

ates of different networks to be a.rchieved on the same tape, each set being assigned an 

index number which is used for identification and retrieval. 

Use:i,s are advised to have their plots well documentedci Character printing on the 

CALCOMP is extremely time-consuming and consequently little space is allowed on each 

plot for ·c;he user's heading. This means that each plot heading can contain l:i. ttle 

more than the User's name and output identification number, and plot scaling information. 

Figures ( 5) and 14 - 16 in Appendix 9. 2 give exa.IllJ?les of the output obtained 

from TSW 27 and TSW 28. The plots are of the circular network shown in figure ( 4). 

3.5 TSW 27: Desire line plot 

Desire lines (from a trip matrix) are vehicle jo'U.nleys from one point to another, 

irrespective of the route traversed. This is represented graphically by clesire lines 

drawn between the centroids of the relevant zones, which when plotted Bive an indication 

of the traffic movements of the network. Sub-program TSN 27 is designed to plot these 

line1;1 on the CALCOMP from RRLTAP stand.a.rd matrix and co-ordinate files .. 

Traffic movements are normally indicated by a rectangular plot drawn between the 

zonal centroids rather than by a single lin.e o The width of this rectangle is. directly 

proportional to the inter-zonal now and traffic surveys often present their data 

in this £om.. An option is provided in tr.is sub-program for either rectangular or single 

line plotting? b:ut users are recommended to use the former option whenever possible. 

If all the desire lines on a large network were drawn, the final diagram wou..ld be 

confused. TSV'l 27 provides two methods of avoiding excessive congestiono 

1 e Limits can be set on the matrix elements for plotting. This allows only traffic 

flows in a particular range of values to be plotted. 

2. Desire lines are plotted from a single zone only; (selected by the user). To 

avoid further confusion no more than one desire line is drawn between each pair 
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of zones with either of these options. This means that if a multiple matrix 

file is being used, only the upper or lower triangular matrix for a sine;.le purpose/ 

type matrix is selected for plotting. 

Figure (5) shows an example of the output for one haJ.f of the circular network. 

The actual flow volume is written onto the desire lines in matrix element units. 

3.6 TSW 28: Network, tree paths and link flow plots 

TSW 28 offers a choice of several plots ranging from a simple network plot to 

showing individual link flows or tree paths from one particular zone. A co-ordinates 

file is required together with a network description, and link flow or tree records 

may also be needed as input. 

The plot represents links as straight lines bet•neen exit and entry nodes. di th 

the simple network plot, the armotation on each link can be selected from any of the 

link parameters shown in the User's Manual, (eg length, toll charge etc) but the link 

now plot always prints the actual volwne in uni ts of flow.. The tree plot shows the 

"resistance II of travel recorded on the tree file for travel to the root zone from each 

node. A rectangular plot is available only with the link flow option. 

Segmentation of the area to be plotted is both possible and indeed advisable due 

to the amount of detail included in the program. To avoid confusion no figures are 

· printed if they would overrun the link length. 

Upper and lower limits can be set to the link nows actually plotted as with the 

trip desire line plot. With a rectangular plot it is advisable to consider either only 

a small range of flows at a time, or if all the flow volumes are to be shown, to segment 

the region to be plotted and thus break up the network into several separate areas. 

Otherwise the plot 1vill probably be confusing as two rectangles will be drawn between 

evecy node-pair (one for each direction on a two way link). 
The tree plot can trace either all the paths from the origin -zone or just one 

path to a sepcified zone or nodeo As the cllllIU.lative "resistance" of travel is printed, 

the actual routes can be easily followed across large and complicated networks. 

Fi.::,ures (14) to (16) give examples of the outputs from each of the ma.in options, 

figure (14) showing a simple network, figure (15) a tree-plot and fieure (16) R link­

flow plot. 

4. SOME OPERATIONAL MODELS CONSTRUGrED AND USED 

IN RRLTAP 

In this section a number of operational RRLTAP models will be discussed: these have 

been used to study the effects of interactions between network flow and travel demands 

for road pricing schemes and the comparison of various charging policies. The 
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operational models discussed in this section have all been used for this objective 

but the problems and models are of wider applioation 9 and the discussion is used to 

bring out these general features.. The ultimate aim of these runs was to obtain pre­

toll stable equilibrium for both travel demand and the link flows and costs. The pre­

toll position is a model of the current state of a present network whilst the post-toll 

network shows the effect of introducing particulal:' pricing charges. A policy of link­

optimum tolls was chosen which, although unlikely to be used for a real network, gives 
criteria for the comparison of practicable charging patterns and policies. 

A symmetrical network was synthesised for these rws. The roads forrr,ed five 

circular routes and ten radial arms to a diameter of 6 miles, having a total of 41 

zones, 105 nodes and 390 one-way links. Ea.ch link was given one of three speed-flow 

relationships dependent upon its ca.paci ty index as shown in Figure ( 4). The trip 

matrix for this network was synthesised from a combination of relationships between 

trip demand with joumey distance and population density with distance from the centre 

for a constant number of' trips/person., This produces an 9 evening pea.le-hour 9 effect as 

more trips leave the centre of the network than enter it. The network was carefully 
designed to present the maximum number of difficulties to the operation of RRLTAP when 

using it for any modelling purpose .. 
The generalised cost function given below was used throughout the model runs: 
Link cost = Link length (3.1 + 26/v + Oo00028v2 + 146/v) + link toll, (d/mile) 

where Vis the link speedo However initial trials with RRLTAP had shown that far more 
accurate model behaviour could be obtained using a larger cost .function, and so in the 
actual runs, the cost function above was multiplied by two and the toll revenue and 

consumers 1 loss results divided by two, (the device mentioned in 2�2) 
The next two sections describe methods of obtaining the pre-toll base solution, 

while the final section is concerned with the tolled network. Complete specifications 

of the logical flow of these runs are listed in the Appendices in the form of BRLTAP 

planning sheets, and illustrative schematic diagrams of the model's operation. (Figs 

8-10) 0 

4e1 Capacity r�s_i�ained assi.filllllent by successive loadings of traffic flow:
A common problem of transportation models is obtaining the link flows and arc 

measures on a network given only a trip matrix and a network description o The trip 

matrix lists the zone-to-zone movements of traffic on the network and the network 
description contains information about each link such as its entry and exit nodes 1 length 1 

capacity index and a.re measure, (ie time or cost) 0 With a synthesised network the 

initial link arc measures mas- be indeterminate. It is then convenient to calculate them 
from the maximum link speed specified in the appropriate speed-flow relationship, This 
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method of initialising a synthesised network has a. number of drawbacks to which we 

shall later refer. 

The "All-or-Nothing" method of traffic assignment is to simply built trees on the 

network and then load the entire trip matrix. This means not only that the initial 

trees determine the link flows absolutely, but also that no allowance is made for the 

choice of alternative routes when some of the links are heavily overloaded. Methods 

for congested assignment load the trip matrix in several preset stages, ( eg 10';:6), 

adjusting the link arc measures after each loading and rebuilding the tree between each 

stage. Distortions due to imprecise or poorly defined initial arc measures are thus 

avoided as these have progressively less effect as the run proceeds but the onus is now 

placed in the speed/flow relationship used. In order to achieve a good equilibrium, 

the final stages should load as small a fraction of the trip matrices as is practicable. 

A slightly faster alternative can be used if sufficient is known about the current 

state of the network. Here the whole trip matrix is loaded in one all-or-nothing step 

and "iterations" carried out on the resultant network. This nieans that the link arc 

measures are adjusted, new trees built, a small percentage of the trip matrix, ( eg 10~~) 

is loaded onto these trees, and the resulting link flows are added to the correct 

percentage ( eg 90%), of the initial flows in order to maintain the same number of trips 

on the network. These iterations can be repeated several times until equilibrium is 

reached, and provided the initial data for the link arc measures are reasonable, no 

more than three or four iterations should be needed for a medium-sized network. A 

detailed review of practical experience with the class of techniques discussed in this 

section is given by J Almond (Ref 3). 
In the case of the synthesised circular network, of Fig 4, no initial measured 

speed/time data was available and so the slower method was used with initial link 

speeds at their maximum. The trip matrix was loaded in nine stages, a 25'/o, 15;~ five 

107t and two 5~~. Appendix 9.1 gives a complete specification of the logic of thiH model, 

together with a schematic diagram (Fig. 8) of the way that the model works at run time. 

4.2 Refinement of papacity restrained assie,npient flow patterns towards ~iup.igue) 

equilibrium flow patterp.z 

Al though the model described in Section 4.1 will normally give reasonable rnsul ts, 

an improved solution can be found with an alternative assignment. Briefly this involves 

imposing small tolls on the network and assuming that the network trips are elastic; 

(see Section 2.6). When a stable tolled equilibrium has been achieved the tolls are 

removed and a final untolJ.ed equilibr:i.wn obtained. Any trips lost in the tolled part 

of the model are regained in this stage and the fine.I network represents the base 

posi t:i.on. On the circular network, this method. produced only marginal cha.nees in the 
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individual link arc measures, but the link flows over comparative sections of the 

network were found to be far more symmetrical. The input data must be fairly accurate 

for a good solution and usually it is necessary to run the model of Section 4.1 first 

and to use its result for this "toll-detoll II model. Full details of this technique are 

given in Ref 2e 

Append.ix 9.2 and Fie. 9 include the logical flow and data flow of this model in 

schematic form. The first.part of the run sets up a Constants tape (by TSW 18) which 

is used for the trip end adjustments throughout the runs. It is for this reason that 

the input network should be at a reasonably good equilibrium. However, for networks 

that are not heavily overloaded, such an equilibrium can be reached by a single 'all­

or-nothing' stage. The next part of the run applies fixed tolls onto some of the 

links and a stable tolled solution is then obtained. The final section of the run 

removes the tolls and finds a stable untolled solution. The change in consumer's 

benefit is calculated throughout the run as a measure of the difference between the curr­

ent and input networks. 

4.3 Generation of o timal link-based road r1c1 · tolls with elastic travel demand 

It is theoretically possible 4 to obtain a (link-optimum) tolled solution 

starting from the basio pre-toll network (ie the model of the current state) and the 

original trip matrix using the loading sequence described in Section 4.1. The only 

difference occurs in the link arc adjustment routine (TSW 7) when optimum tolls are 

set at each loading stage. However, this method is time consuming, cumbersome to 

operate and likely to give incorrect solution. The cause of these difficulties is the 

basic difference between a tolled and non-tolled run. The inter-zonal trips in a non­

tolled run are inelastic (that is a constant number of trips travel between all the 

zones even if the journey cost varies, as the number of trips is known and fixed by the 

present data). In a tolled situation, this is not necessarily true. The tolls may 

affect the number of trips made via the mechanism explained in Section 2.6. Thus for 

all non-zero elasticities of demand a trip end adjustment routine is carried out after 

ea.ch complete loading of the trip matrix. The new trip matrix then produced is loaded 

onto the last network obtained. One might reasonably expect that this procedure would 

be repeated until the new trip matrix has converged to the preceding one, and that at 

this point a stable equilibrium solution would have been obtained. In practice it has 

sometimes been found that the model is in a meta-stable position. In such cases 

convergence to the completely stable equilibrium is very difficult - if not impossible -

to achieve by this simple approach(4). 

For this reason an alternative method was designed which proved to be some five 

to ten times faster than the above method and avoided the problems encountered above. 
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The main disadvantage of the slow model is the necessity to load a complete trip 

matrix several times, as the number of trips involved can be considerable, and 

several loading interations are needed to arrive at an approximately stable inter­

mediate state before a new trip matrix can be formed. The al temati ve method only 

loads the differences between the new and preceding trip matrices, and consequently 

far less flow and cost smoothing interactions are required before the next trip 

matrix may be formed. The trip end adjustment program (TSW 19) is designed to !lroduce 

both reset and incremental matrices and as RRLT.AP is capable of handling naga.tive 

trips and flows if necessary, few problems are experienced when running this model. 

One effect of loading negative trips onto existing trees of routes is to make 

the 'shortest' path even shorter. This will obviously give a flow-cost inbalance on 

the network. To overcome this a small portion of the reset trip matrix is also loaded 

onto the same trees and a balance can thus be maintained. An example of this is given 

below to clarify the principles involved. 

Consider two different routes between zones A and B carryine a total of 1500 pen 

from A to B. Let route (1) cost 5d and route (2) 10d. After tolls have been applied 

to the two routes assume that route ( 1) then costs 10d. and route ( 2) 20d ·md that 

there are 1000 pcu on route ( 1) and 500 on route ( 2). Let the reset flow af'ter a 

trip and adjustment be 1000 pcu and so the incremental flow for loadings is - 500 pcu. 

The incremental trip matrix is loaded onto the cheapest path, (route (1)), and so 

there are now 500 trips on both routes, but route (1) costs 10d. and route (2) 3Jd. 

There is an obvious flow-cost imbalance in this situation. However by loadine a 

proportion of the reset trips ( say 255~), onto the same tree on the incremental matrix 

and adcline 75?~ of the present flow values, we have 250 + 375 = 625 pcu on route ( 1) 

and 375 pcu on route ( 2). The link costs are now adjusted c.md 1vill be of the order 

of 8d. and 14d. for route (1) and (2) respectively. Thus a good balance between flow 

and cost on each link has been obtained. Further iterations usine the reset trip 

matrix may be carried out to improve this position if required, This produces a 

reasonably stable equilibrium before each trip end adjustment. 

A standard pack of data cards can be used for all optimum tolled runs and a 

schematic diagram of the logic and data flows is given in Appendix 9. 3 and Fie. 10. 

However some of the cards may have to be changed for individual runs. The most 

important of these are the cards specifying the elasticity of demand function to be 

used then setting up the constants tape, (TSW 18). The only other alteration that 

might be required is the factor in the trip end adjustment routine (TSN 19). By 

judicious adjustment of thii:i d.ampine factor it has been found possible to achiHve a 

stable equilibrium in no more than six trip end adjustments and the associated 

iterations, for heavily loaded networks. Even if no damping is introduced the model 
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will converge but it may take oonsidera.bly longero However for the best resuJ. t, 

sufficient damping should be used in the first few loading stages so that the model 

only oscillates slightly about the final equilibrium. 

Clearly this position is initially unknown and rough estimates . of the best 

da.mping factors will have to suffice. In practice, with the circular network . 

heavily loaded,.a damping factor of 0.7 for the first three iteratiozis.gave satisfactory 

results 0 The smaller the trip matrix the less damping is required. Too much damping 

can severely delay the convergence, but the actual choice of factor is not usually 

important if the values used lie the range 0.3 - o.a. 

5 • OPERATION .AND SUBMISSION OF RRLT AP JOBS 

FOR THE ICL 4/70 INSTALLATION AT RRL 

RRLT.AP is a.g~eral model building tool for models of traffic on networks. These 

networks are usually large, too large to be held in the computer core store, and 

are therefore held on magnetic tape.or disc. The RBLTAP suite is organised as a 

series of discrete operations, and the user may specify a cha.in of these. operations 

of any length. An RRLTAP job run miJ:y therefore run for any length of time, from 

seconds to hours. The user also has under his control the number and types of 

input/output devices that he may wish to use, so that an RRLTAP run may require only 

a line printer and "Inwell" or it may need four tape drives and three disc drives, 

together with Hinwell", a card reader, and a lineprinter. It is therefore impossible 

to lay down general guidelines for the length of a run or the 'normal II peripheral 

requirements, as these vary from run to run. 

This section of the User's Guide has been written to help those submitting RRLTAP 

jobs to communicate their requirements and take appropriate action. The detailed 

specifications of the programs that make up RRLTAP are given in User's Ma.nua.1(1)0 

5.1 Operational characteristics of the suite 

RRLTAP is a large single overlaid program permanently resident on disc. The 

program is made up from a large nUIIlber of subprograms, only one of which is in use at 

any given time. A reminder to the operator to this effect is printed on the log by 

RRLTAP at the start and (normal) end of a job: the messages are:-

n ~* NB * JOB TSWRRLTAP¢IP RUN rl ¢ rj rj 5 rj NEEDS DISC HDM119 l!'OR 

nu* NB * JOB TSWRRLT.AP,0IP ENDEDz DISC HDM119*RELEASED 

Ea.ch of these subprograms reads data from magnetic disc or rra.pe bacld.ng files, and at 

termination of the subprogram writes all data that may be required later back to disc or 

tape (Fig. 6). UsuaJ.ly a sub program will read control information from the INWELL 

partition of the disc, but some will also read large numbers 0£ cards from a physical 

* Under J1400, RRLTAP is al.so available on BDM 217 on the EDS 30 IIIllltispindle disc. 
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ca.rd reader. This segmented structure allows the user of the program to specify 

any sequence of sub programs to be operated in a:ny order, as all data is tra.nsmi tted 

between subprograms vis disc or tape. The termination of any subprogram is therefore 

a natural breakpoint, as all files are complete at this stage. In the current release 

of RRLTAP it is prudent to assume that any files left on disc are lost at program 

termination, and so not all these possible breakpoints can be used as Checkpoints, as 

restarting the RRLTAP*run may be impossible without the data. files that were on disc. 

The suite makes heavy demands on backi.nc- sotre and input/output devices but usu,9.lly 

makes only light demands on the central processor. 

It is therefore advisable to maintain an alternate job stream in the computer 

of programs that use a great deal of central processor time in comparison with their 

use of input/output devices. In this respect RRLT.AP resembles a data processine 

system but like most data processing systems there are exceptions to this rule, as one 

or two subprograms ( TSVf1, TSW4 especially) ( 1 ) usually require a lot of central 

processor time. A description of the structure of the RRLTAP suite is given in Ref. 6. 
The prediction of the total length of time required for a particular job is · 

difficult, due to the variability in the way that the suite is used and the widely 

different problems which are studied. It is therefore difficulty to give operatori:i 

of the suite R:n:f eeneral guidance for judging the effective working of any particnLu· 

job. To overcome this operational difficulty, a simple cht~Ckpoint system hn,s heen 

included in thP. suite. This rlll'l.y be invoked by the use:!'.' in the data. specifying hiH 

run and also by the operator at run time, if the user includes a Tsr19/ 1) request in 

the run data. 

RHLTAP jobH may be chained us an RHLT.AP staee (TSN 94) upranks from z:ero thn 

RRLTAP job with H run nwnber one above the job that issues the ( TSW ~,;J.) commn.nd. 

Such chains may be several jobs lone, ffilrl it is therefore essential to load all the 

jobs in the chain at one time. The user should make this clear ,,hen his job is 

submitted, and also indinate clearly that the jobs with rfUlk zero in the chain should 

not be eiven non-zero r~ks by off-line computer staff, 

5.2 Breakpoints and checkpoints 

The structure of the suite A.llo1vs the user to specify the operations that he 

requi:rfls, and the seqnenoe in v1hich they will bn done. A pl.:~nnh1e; Rheet referrint;· 

only to th<7:'le 111a,jor opr~rational rnrpiestR ia ei ven in l<'iE• 1. Each line 1:efer:1 to :1. 

of thesH r,;1;,-.~i:~ t~i ves the uoer or operator an opportun:l ty to terminate i;hc7 HHJJJli\l' .1oh 

.vi.thm1t leo.vi.n.G half-completed files on diflc or tape, ancl 1vith no nnceHHHry in rnr111n.L·i.on 

hr!lcl only 1n 0nrn. It :i.~ nHcessary th(."l.t the filns on f;he ,,mck ,lin0 ( 1ta1v1,l.l.y [(IH:1 f'1) 

are (fo:r: 'Rf~lem1e:i H1, lt2 anci operatine under .r operatint.;· !;ynteras) con[-Jicl<~recl tr> lir· ln~:;I; 

(J1100) : Under J1400 such files will always be left, and if a user's own work area is 
used in place of ED1.~21, then every breakpoint is a. true checkpoint from which a restart 
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at pro gram termination, (if a:ny i mportant interm ediate results are current ly only on 

disc , the n the user vli.11 not be abl e to restart from that breakpoint) . Ti:ris is to 

ens ure that RRLTAP rw1.s are not dependent on routine cleani~ of wor k discs . If the 

user oreanises his files carefully, he will usually be able to f:i.nd one or more p)aces 

in his job when all the import ant in.formation is brought onto tapes or onto <liscs 

dedicated as his own permanent files. Brea kpoints taken here will be t:r.~le Checkpo :i.rit~, 

and he would be able to restart hi s job from that point at a later date, sil:.ply by 

r esub mitting his data pack from the point at whi ch the b re akpoint was taken, and thus 

the last .run was terminated. 

The user can issue a messaee to the operator, offerine a ch~ckpoint , by specifyinc 

the RRLTAP ste.~e named 11*'1'SW 9611 (see Fie. 6) as shown in the exampl e of App1.mclix 9.5 :-it 

staees 9 a..--id 11. At st aee 9 of the example in Fig . 6, the followine messaee will apr,ea r 

on bot h the Operator's Console and th e User 's output: -

n L,..\ * IIB * J OB TSWRRLTAP¢IP "'"' R01i u ¢1/;p:;¢: *CHJ,:C"tCP0:::¥11*96 *¢~/fr* AT *pj :11 : 12* 

n ....J STOP?: TYPE N t..J ¢ TO GO 00 : Ii u 1 L.J FOR W EOJ : N u 2 u FOR w F.:OJD 

Here : 196 11 refers to th e fact that stal3'8 ' 'rSV/ 2..2," is sued the checkpoint. 

: 11¢¢¢¢711 refers to the fact that stage 17 11 in this job issued the cneckpoint . 

( Both are needed, as there may be several 1'96 11 checkpoints in one run) . 

W'natever the operator typ es in reply to this message, the response is ~1rinted on the 

user 's lin eprinte r before the rele vant action is taken . This checkpoint option can be 

used to tell the operator how the job is runnin g , and to ensure that the machine is not 

looping idl y. 

If the user wishes to gi ve the operator the chance to interrogate the proe;rtw1 

to check if the job is progressing normally, then he tr1 1~t uoP. "*'i131'/ 92" as :m ear·1 y 

sta.ee in his run. 1£ he has done this, the opera.tor can at r,my subseauent time type 

"n u E w x", and receiw this messa.ee : -

n u OP.i' STO?? SET CHECKPOD'f1' = ¢ : EOJ = 1 : ZOJD = 2 

Th~ EOJ , LOJD messages are normal but if ''n ...J ¢" is the reply , then RRLTAP will 

set an intemal waming flag , and at ·the end of the currently active staee ( say Rtaee 

12 1.n Appendix 18.5) will i ssue a "ch1~ck point" message , which, in this particular 

example will have the following format: -

n J * NB II JOB TSWRRLTAP¢IP RUN ¢¢r/}9¢ : ·• CHECKPOINT * 4*<jrj>-j¢ 12 * 
n L.1 $?OP? TYPE N u ¢ TO GO OU , Nv 1 FOR EOJ N w. 2 FOR EOJD 

This tf1R.Y or may not be a. breakpoint suitable for a future restart , but gives the 

operator a clea r ind.i.c ation that the Job ii, workine co1.Tectly , wi.d provides a. clean 

breakpoint if thA job ru~t be thro\m off for some r eason . 

It should be pointed out that thEl ' operator interrur>t I will not operate unless the 

user has specificall y set up the facility by '"i1SW 92 ", as at stage 1 in the exa.mrile of 

Appendix 9.5. 
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A recommended operator guidance sheet is given in Fie;ure 7, and this should be 

used if any checkpoint or interrupt facilities are to be called for in any particular 

run. Thts simple system for breakpoints and operator setting of breakpoints is 

described elsewhere(5) in full detail. 

5.3 Use of backing files 

The RRLT.AP suite resides on disc IIDM 119! and the part required for a particular 

stage in a job is loaded into core from the disc. As this overlay structu.re is use,1., 

DISC HOM 119 must remain loaded throughout the RBLTAP job. The user may also use up 

to four magnetic tape drives. If any tape drives are used they will rema.in allocated 

to Rfilfl1AP until the job terminates, as no tape drives are released by Rn:UL1AP while it 

is :r.unnine. All the tape files are 11INOUT11, and therefore none or all the tapes mny hP. 

requested. with write permit rines. 

The user may also require up to five worki.n~ files on disc, and these filP.s 1,iny 

be o.f any size ,md created on any disc. Disc HDU 119 vdll nonnally be used, m1cl the 

work disc HDM ¢21 if there i8 insuffient space on HDM 119. Again, any disc requP.sted 

by RR.LT.AP for an RHI./I.1AP file ,vill be required until the job terminates. Pie. G. Bhow:-1 

in schematic form the use that RRLTAP makes of backine files. 

A simple file edi tine; subroutine is included in HRLTAP for use ·Nhile r.,1nninG, 

and when in operation is fairly slow, and produces unusual output on the line printer. 

This subroutine should not be used frequently, but is essential for diagnostic purposes 

durin.z· a sequence of R.HL'I1AP stages being run through in one job, as the file beine 

edited may be over.vritten (intentionally) by a later &tage in the chain of staees heint:; 

run. 

5.4 Use of thP. ealcornp plotte_:;: 

R.l{I,'i.1AP inclucles two fonus of graphical output. Some of the ra::tjor subrontin<--!fl outp1 

plots directly to the line printer, and others to a buffer tape for later ontp11 t to i;rir-• 

11 11 C.ALC01IP Grn.ph f'lot ter. In e;eneral there will be one plot on a tape, but nmltiple 

Plots can be 1)roducE1d in a sin"le RRLTAP ,J'ob. GrA.phi al ( "~T n,yru) t t · f t . .._, _ . c 1.;1uJ,J\. 1,1[° ou pu· is o c:rea 

value to RH.LTAI: uaers, btit ·the value of th:i.s in.format:Lon is dr:i.stic}1,lly reducAd ir it 

cannot reach the user within a c1"1.y of being written to the btif'fer tape. '.i.1hn u:ier :\1101111 

therefore Gpecify his plottine; requirements clearly, and restrict e,raphical outrmt 

to a useful mi.ninrum. 

Use of the CALCOMP plotter requires extra job control cards to be inserted into 

the job pack used to plot the tape file 1vri tten by RlU..TA.P onto the CALCOMP: the necess.• 

details are eiven in the User's Manual( 1
) and some expansion of their meanine is e;iven 

here. 

'fo net the aca.111 unit of th<! CALCOMP. to C. m the secon,l ·ind third. bi ts of tltP UP:3I 

* Under J 1400, RRLTAP is also available on HDM217 on the EDS30 multi spindle disc. 
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byte must be set (eg II UPSI c/6). other bits may also be set without affecting this 

action (eg /I UPSI 86 for end of job Dump in case of an abnormal termination)s 

More than one file (graph) may have been m.tten to the CALCOMP input tapee 

If there is only one file then, 

I I '-4 MTFILE PICTURES~ PLOTFL 

is the correct job control card for tape to CALCOMP plotting .. · If there is more than 

one file on the tape, then: 

lli.JMTFILE w PICTURES. PLOTFL (PLOTFL), c/, NNNN 

is required where NNNN' is the file sequence number of the file to be plott:::d. 

The CALCOMP routines have been written so that all plots will be scaled to fit 

the 11 11 bed., The actual plotting operation produces some unusual pen actions, as the 

files that are being plotted are so large that only limited pen movement optimisation 

is possibleo It is strongly recommended that users be present while their RRLTAP 

plots are being produced, a.a even a comparatively small network plot may take up to 

half an hour to be written on the C.ALCO:MP, and it may prove possible to. stop the 

plot at an early stage if it is being used for diagnostic purposes rather than as a 

g:r.-aphical record of the data being plotted. Users are recommended to suppress as 

much written or numerical output as possible, as this will help to speed up the graph 

plotting process. 

6.. SUMMARY 

The practical use of &'U.TAP as a general network model building and data handling 

system has been illustrated in some detail, and this note supplements and expands 

the User's Manual by giving practical. guidance both to the users of RRLTAP of modelline 

and to those who submit RRLTAP job packs to the ICL 4170• 
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CAPACITY RESTRAINED ASSIGNMENT BY SUCCF.sSIVE WADINGS OF TRAFFIC Fl.OW 

Conventional symbols: N = Network NL= Loaded network NT= Trees Tape 
S = Skim Tre� Matrix CM= Constant 

CG= Graphical coordinates file 
GP= Graph plotter file (tape) M = Trip Matrix 

RRLTAP Description of action to 
Tape Tape Tape 

Disc Disc 
Program be taken by 

initial trip output 
- Vol XXX Vol XXX 

network matrix network 
Control this RRLTAP program 

D Set 01 D Set 02 D Set 04 
D Set 05 D Set 06 

-

CAPACITY RESTRAINED ASSIGNMENT BY SUCCESSIVE IDADINGS OF TRAFFIC FLOW 

0TSW 95 

<liTSW 1 

"TSW 4 

*TSW 7

•TSW 1

$TSW 4 

•TsW 11

>l'TSW �-7 

*TSW 1

r:,TSW 4 

$.TSW 11 

•TsW 2 

*TSW 6

•Tsw 95

Loop 1 

Run time and file print out - -

Build Trees N -

Load :x% of matrix - M 

Adjust link arc measures - -

.. 
= 

Load y% of matrix ... M 

Add loaded networks - -

. 

- -

- -

Load zJ'/i of matrix - M 

- -

Print Network - -

Print Network Flows - -

Final run time print - -

(Asterisk denotes output tape) 

is repeated for as many iterations as are required 

Branch 2 is carried out at the last iteration of loop 1 

- - -

- N.T .. "' -

- NoTo NoL 

- - N .. L .. 

- N.T o
,i. 

-

- N.T .. -

N .. L .. 0 
- N.L .. 

NoLo - -

- N.T.* -

- N.T., -

NaLa - NoLo• 

N.L., - -

N.L .. Common ... -

- - -

·---·

Disc 
Vol XXX 
D Set 07 

-

-

-

N'°' 

N 

N,,Lo "' 

N .. La 

N• 

N 

NoLc" 

N.L ...

-

-

-

~+ 

-

I .,. 

-

I 

r 

~ - --~-

.~ 

l 
~ 

I 
,'--

..._ 

-+-
I 

. 

1---

j'-'-c 

L -r--
I 

I-.-

L-..- --
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..__ 

L~_I 

I 

I ---·-· 
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- --
-

. - -
-

I -

I -

--
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'- -

I I 
I I l 

I __,__ I I I I - - -

I I I 
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I -- -I 

- -
-
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*TSW 4 

*TSW 11 

*TSW 7 

*rSW 1 

IITSW 4 

"TSW 11 

*TSW 7 

*TSW 1 

*TSW 12 

*TSW 19 

IITSW 4 

"TSW 11 

*TSW 4 

"TSW 11 

*rSW 7 

IITSW 1 

"TSW 4 

_._ t1TSW 11 
I 

I t1TSW 7 
I 

t1TSW 1 
I 
I -rsw 12 

� t1TSW 19 

� IITSW 5 

I 

tlTSW 7 

I 11TSW 1 
I 

I ilTSW 12 

� t- *TSW 19 
I 

*TSW 2 
-....

*TSW 6

RRLTAP 
PROGRAM 

CONl'ROL 

IITSW 95 

IITSW 1 

if1'SW 12 

IITSW 18 
_ .. _____ 

IITSW 5
,___ 

7 

*TSW 1

*TSW 4 

*TSW 11 
----

*TSW 7

*TS\� 1

IITSW 4 

IITSW 11 

*l'SW 7 

*'.l'SW 1 

*l'SW 12 

*'.l'SW 19

r-- � *l'SW 4 

*'.l'SW 11 

*'.l'SW 4 

-.rsw 11 

IITSW 7 

*l'SW 1 

Load y% of reset matrix 

Add ( 100 - y )% of previous flow 

Load z% of reset matrix 

Add (100 - z)% of previoua now

Trip End Adjustment (2) 

Load incremental matrix 

Add previous nows 

Load rfo of reset matrix 

Add (100 - y)I( of previous nows 

Loa.d z% of matrix 

Add (100 - z)\(i of previous !lows 

--

Trip End Adjustment (3) 

Remove Tolle from network 

Re-adjust links arc measures 

Build trees 
-

Skim Treee 

Trip end adjustmeot 

Print Final Network 

Print Link Flows 

Description of action to 
be taken by 

this RRLTAP program 

Run time &lld file print out 

Build trees 

Skim Trees 

For111 cODStanta tape 

Apply fixed tolls 

Adjust link arc meaeuree 

Load � �f lll8.trix 

Add ( 100 - x)% of previous flows 
---

Load y% of matrix 

Add ( 100 - y )% of previous flows 

Skim trees 

Trip End Adjustment ( 1) 

Load incremental matrix 

Addprevioue nows 

Load -4, of reset matrix 

Add (100 - x)% of previous flows 

- - - - N.T. 

- - - N.L. -

- - - - -

- - - - N.T.*

- - - - N.T.

- - - N.L.* -

- - - N.L. -

- - - - N.T.*

- - - - N.T.

- - C.M. - -

- - - - N.T. 

- - - .N.L. -

- - - - N.T. 

- - - N.L.* -

- - - N.L. -

- - - - N.T. 

- - - - N.T. 

- - - N.L.* -

- - - N.L. -

- - - - N.T,*

- - - - N.T.

- - G.M. - -

- - - N.L. -

- - - N.L.* -

- - - N.L. N.T.*

- - - - N.T.

- - G.M. - -

- - - N.L. -

- - - N.L. Comma* 
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10. APPENDIX 2
REFINEMENT OF CAPAC!'l'Y RESTRAINED ASSIGNMEtffS OF FLOW' 

Tape Tape 
Tape 

Tape Disc Input Trip Common Output Vol XXX Network Matrix D Set 03 Network D Set 05 D Set 01 D Set 02 D Set 04 

REFINEMENT OF CAl'ACITY ASSIGNMENT FLOW PATTERNS 
(An asterisk denotes an output file) 

- - - - -

N.L. - - - N.T.*

- - - - N.T.

- M C,M.* - -

N.L. - - N.L.* -

- - - N.L, -

- - - - N.T.*

- M - - N.T.

- - - N.L. -

- - - - -

- - - - N,T,* 

- M - - N.T. 

- - - N.L.* -

- - - N,L. -

- - - - N.T.*

- - - - N.T.

- M C.M. - -

- - - - N.T. 

- - - N.L. -

- - - - N.T. 

- - - N.L. -

- - - N.L. -

- - - - N.T.*

N.L.

N.L.

N*

N

N.L.

N.L.

N*

N

S*

s 

-

N.L.*

-

N.L.

H*

N

N.L.*

N.L.

N*

N

S*

s 

N.L.*

N.L.

-

s• 

s 

-

-

Diec 
Vol XXX 
D Set 06 

-

-

S* 

s 

-

H* 

N 

N.L.*

N.L.

N*

N

N.L,*

N,L.

N*

N

S*

s

N,L,* 

N.L.

N.L,*

N.L.

N* 

N 

-

-

-

-

-

-

-

-

-

M* incr 

M incr 

-

-

-

-

-

-

-

-

-

-

M• incr 

-

-

-

-

M* incr 

-

-

. 

Diec 
Vol XXX 
D Set 07 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

M* incr 

M 

-

-

-

-

-

. .  

- M reset 

N.L.* -

N,L. -

- -

- M reset 

N.L. -

- -

- -

- -

M* reset M 

- N.L.* 

- N.L. 

M reset N.L.*

- N.L.

- -

- -

Id reset -

- N.L.

- -

- -

- -

M l,'J* reset 

- -

- -

- -

- -

:M reset M* reset 

- -

- -

I 

, 

\ 
Diec D,iec 

Vol XXX Vol XXX 
D Set 06 D Set 09 

- -

- -

- -

' - -

- -

- -

- -

- -

N,L,* -

N.L. -

- -

- -

N.L. -

- -

- -

- -

- M* reset 

- -

N,L.* -

- M reset 

N.L,* -

- -

- -

-
- -

-
-
. 

. 

~-

-

-. 

---

I 

I 

I 

I ~ 
i 

I 
I 

I I 

I --

I -

' 

I 
I \ 
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- -; . 
I 

' 

ilTSW 
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. 
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Ir *TSW 7 
[I 

1' *TSW 1 
If 
, , *TSW 4 
, ' 

I *TSW 11 
, , 

I
t *TSW 7 

1, *TSW 1 
, ,
r' *TSW 12 

I 
I, 

, , *TSW 19 
, , 
I' 

*TSW 4 
,ts I 

I I 
*TSW 11 

11 tlTSW 4 
I' 
I I *TSW 11 
I I 

I 1 
*TSW 7 

I I *!'SW 1 
I I 

il!S\V· 4 
I I 

1,J, *TSW 11 
I 
I *TSW 7 

I *TSW 1 
I 
I tlTSW 4 
I 

I *TSW 11 

I *TSW 7 
I *TSW 1 
I 
I *TSW 12 

� tlTSW 19 

4 *TSW 7 

*TSW 1 

*TSW 4 

*TSW 11 

•TSW 2 

•TSW 6

*TSW 95 

RRL'l!AP 

Progt'am 
Control 

*TSW 95. 

*TSW 1 

*TSW 12 

*TSW 18 

*TSW 7 

*TSW 1 

*TSW 4 

*TSW 11 

*TSW 7 

*TSW 1 

*TSW 4 

*TSW 11 

*TSW 7 

*TSW 1 

*TSW 12 

*TSW 19 

*TSW 4 

*TSW 11 

*TSW 4 

*TSW 11 

*TSW 7 
-- -

1 

*TSW 4 
I
't- *TSW 11 

- - - - - N.L. If* 

- - - - N.T. - N 

Loa.d z% of reset matrix - - - N.L.* N.T. - . 

Add (100-z)% of last flows - - - N.L. - N.L. -
- - - - - N* -
- - - - N.T.* N -

\ - - - - N.T. S* -

Trip End Adjustment (2) - - C.M. M* reset - s M* incr 

Load incremental matrix - - - - N.T. N.L.* M incr 

All previous nows - - - - - N.L. -

Load r/o of reset matrix - - - M N.T. N.L.* -

Add ( 100-x� of last nows - - - ' - - N.L. -
- - - - - N* -
- - - - N.T.* N -

Load Y% of matrix - - - M reset N.T. - N.L.* 

Add (1()0..y� of :i:,revious nows - - - - - - N.L. 

- - - - - N -
- - - - N.T. N* -

Load z% of matrix - - - Ill reset N.T. N.L.* -

Add ( 100-z� of last nows - - - - - N.L. -

- - - - - N* -
- - - - N.T.* N -

Skim TNes - - - - N.T. S* -

Trip end adjustment (3) - - C.M. M - s Ill* inor 

Final adjustment - - - - - N.L. N* 

- - - - N.T.* - N 

Load z% of matrix - - - - N.T. - -

Add ( 100-z� of load nows - - - N.L.* - N.L. -
Print network - - .. N.L. - - -

- .. 
Print Link flows - -- N.L. C mma* I 

- -
i 

Final Bw:1-ti.me and file print - - - - I - I - I -
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110 Appendix 3 

GENERATION OF (LIBK) - OPTIMAL PATTERNS OF ROAD PRICING CHARGES, WITH ELASTIC TRAVEL DEMAm> 

Description of action to 
be taken by 

this BRLTAP progi:am 

Ran time and file print out 

lluild trees 

Skim Trees 

Form Constants Tape 

Appl:, optiJDwll tolls 

Load r/o of matrix 

Add (100-x)% of last nows 

Load Y% of matrix 

Add (100-:,� of last nows 

Trip End Adjustment ( 1) 

Loa.d incremental matrix 

Add previous nows 

Loa.d rl, of reset _matrix 

Add ( 100-X� of last nows 

Load Y% of reset matrix 

Add (100-7)%- of last n�s 

Tape 
Initial 
Network 

D Set 01 

-

N.L. 

-
-

N.L. 

-
-

N.L. 

-

-

--

-

-

-

-
-

-

-

-
-

-

-

-

-

Tape 
Initial 

Trip 
Matrix 

D Set 02 

-

-

-

M 

-
-

M 

-

-
-

M 

-

-
-
-
-
M 

-

-

-

-

-

-

-
-

·-'-"--·

Tape 
Tape Disc Disc Disc 

CODIDlan 
OutPQt Vol XXX Vol XXX Vol XXX 

Network 
D Set 03 D Set 04 D Set 05 D Set 06 D Set 07 

GENERATION OF OP'l'Il4AL ROAD PRICING TOLLS WITH ELASTIC TRAVEL DEIWID 
(Asterisk denotes outpllt tape) 

- - - - -

- - N.T.* - -

- - N.T. S* -

C.M.* - - s -

- - - N* -

- - N.T.* N -

- - N.T. N.L.* -

- N.L.* - N.L. -

- N.L. - llf* -

- - N.T.* N -

- - N.T. N.L.* -

- N.L. - N.L. -

- - - N* -
-

- - N.T.* N -

- - N.T. S* -

C.M. - - � lr1* incr 

- - N.T. N.L.* M inor 

-
- N.L. - N.L. -

- - N.T. N.L.* -

- N.L. - N.L. -

- - - N* -

- - N.T.* N -

- N.L.* N.T. - -
. .

- N.L. - N.L.* -

- -

- -

- II reset 

N.L.* -

N.L. -
- -

- -

- )I 

- -
N.L. N.L.* 

- -
N.L.* N.L. 

N.L. -
- -

- -

N.L. N.L.* 

- N.L. 

- -

- -
N.L.* N.L. 

N.L. -

- -

- -
- Ill* reset 

- -

- -
l!I.L.* !I reset 

N.L·. -

- -

..- i -
; 

-
- I - I

Disc Dieo 

Vol XXX Vol XXX -
D Set 08 D Set 09 

- -

- -

- -

- -
- -

- -

- -
- -

- -
--

- -
N.L.• -

N.L. -

- -

- -

- M* reset 

- -

N.L. -

- 14 reset 

N.L.* -

N.L. -
--

- -

N.L. -

I 

-
I I 

I 

. 

-

-
-

-
----

p 
I 
I 
I 

l 
l 

I 
I -raw 
I 

: I T- l - l -----I j 



12. APPENDIX 4

§UMMARY OF RRLTAP MESSAGES TO THE OPERATOR'S CONSOLE 

n = Program Key. --- = parameters whioh IDElil7 chaDge from run to run. 
1o At job entry:-

!! * m,. * JOB TSWRBLTAPfiP RUN ,I/a ¢¢¢;5 NEEDS DISC HDM !!2 FOR OVERLAY. 
At job exit:-
.!! * NB * JO:B TSWRRLTJP!!P RUN ,/sl= �5 ENDED DISC HDM !!2 RELEASED. 

This tells the operator that disc 112 (Only) is required throughout the run to 
hold the overlaid RRLTAP system� 
2. To initiate a checkpoint message by operator command.

_m!:
.!!uEwx

REPLY will be: 
.!! OPT STOP? SET CHF.mCPOINT = ¢, EX)J = 111 WJD = 2 
ACTION: .!! � ¢ UNLESS abandonment ia essential, when n 1..-12 is normally required. 
USE: 1. to ensure that a long RRLTAP is not looping idly during long rune. 
- 2. to provide a clean breakpoint ( see � 3) if a run mu.at be abandoned due

to time over-run. 
3. as a result or a user .2£ operator initiated checkpoint/breakpoint

request
.!! u * NB * JOB TSWRRLTAP.@!P RUN ff ���5 * CHECKPOINT �!-!.2�-�jj�@d.iI* AT 

�-22!!1:.!g� 

.!! iJ STOP? : TYPE Nufb uTO�GOuON i....11 Nu 1 FOR EOJ : Nu2 FOR EOJD 
ACTION: 1. Check run control sheet (Fig. 7) for a;riy action associated with 

(96,7) 
2. If no action, type n�'¢ unless the operator initiated this checkpoint/

brea.lcpoint, if' so, take action as appropriate.

* Under J1400� RRLTAP is also available on HDM217 on the EDS 30 multispindle disc.

-28-
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STEP 1 

2 

3 

4 

5 

6 

I 7 
I\.) 

'-0 
I 8 

• 9 

10 

11 

12 

13 

14 

15 

RRLTAP 
Program 
Control 

0 TSW 92 

•Tsw 10 

*TSW 2 

•Tsw 3 

0 TSW 13 

*TSW 1 

•Tsw 4 

"'TSW 6 

"'TSW 96 

*TSW 5 

*TSW 1 

•TsW 4 

*TSW 6 

"'TSW 96 

*TSW 33 

13 .. Appendix 5 

USE OF THE BREAKP8INT AND CHECKPOINT FACILITIES 

Breakpoint/Checkpoint Illustration: ¢¢¢9¢ 

Description of action to 
be.taken by D Set 01 D Set 05 

this RRLTAP program 

Set operator breakpoint facility - -
Build a road network N Working 

Print out a description of the network N -
Build a pattern of trips - -
Print this pattern of trips - -
Find shortest routes through network N -
Allocate trips to shortest routes N.L. -
Print the pattern of flows N.L. Working 

Offer a checkpoint to operator - -
Add parking charges to network N.L .. N 

-
Build new shortest paths - N 

Allocate trips to shortest routes - N.L. 

Print the pattern of flows - N.L. 

Offer a checkpoint to operator - -
Compare the two patterns of flow I 

! - -
\ 

Conventional Symbols: N Network N.L. Loaded Network N.T. Trees Tape 

D Set o6 D Set 07 

- -
- -
- -
M -
M -
- N.T. 

M N.T. 

- -
- -
- -
- N.T. 

M N.T. 

M Working 

- -
- -

M Trip Matrix 



:I ROAD RESEARCH LABORATORY Crowthorne Berks RRLTAP planning sheet 
ShH:t CJof CJ shf!ets TiUtl of RRLTAP run ] Name I =:J 

·--~~··----------~-.....,.,.--- ........ --.......,. ........ ----------------------.......-
Description ct act.ion to 

M tcaktn by 

this RR l TAP program 

TAPE ,=TAPE # 

b.l,,,.~~.b..!b------------~~--!....6..!!.d=='-.&....l.....i.....ll.....l,_..!=,&, ........ -,,_..,........i.....i.,,,1!!.o.,!,,..bo.,l-"'-.&....,!,,...1.-..!.""""-,1,,., • ..1.. . . ... ....b..!....b..!..d.,..J..db.!=""'=b,..!-,l....i.-~ ....... 

Conv~ntional symbols: N - N~twork 
M -IP Tnp Matril< 

N.l-.!>-Loadid nrtwork N.T _.. Tr®flS tap~ 
S - Skim irei.? Matrix C.M-. Constant tap(g 

Fig. 1. 

C.G-Graphical coordinatts f Ht 
G.P--Grnph ptotteer f ilt (to.pi:) 



+ + + -+ 
ROAD RESEARCH LABORATORY Crowthorne Berks. RRLTAP network coding she:t:t 

:;;;~:~CJJ Name._! ______ .....,! Phone ! : l l I 
• • 

ProgramjR:RlljTl~Pl~Tl~~ l I Box[IJ Sheet CJ of CJ sheets 

j~: ENTRY ft: EXIT ~j 04Sl'RtCI ·:·:·:·: LINK ~jj F ~jj~ FO~RO ~j~ FWD ~j",WD l~ ~~- REVERSE jj ~ tj~ REY:::::.:;: GENERAL COMMENT AREA ~~~ CARO 
.;: NODE :::::::: NODE :: CODE :::. LENGTtl •:·. ~ ;:: SP1:E[l/TIM£ :;: ~ :: TOLL ::; y ::: SPEE1fl1M!: ::: NDE:i ::: TOlL · ::· I DEN Tl FIER 
1 2 3 4 S 6 7 8 91011 21314151611 81920212 2 24252627a z93031323 34!53137383940 1'2431&145464748:t.95051525354-5556575859606162636'65666768697071727.!74757677787980 
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1 :.:.• 

1
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,v= a- bq., 
\ 

I \ 
TSW7 Adjustment details 

-- - - - - - - �- - V max 
\ 

Vi 1----------..;i,....--�-----\�-------------------( 
\ 

\ 

� Vi+I .,__ ____ ..,;;..... ________________ __._\ ________ ....,,,
� 

\B 
E Vb,:.... __: - - - - - - -- - - - - Vb 
II \ > \

\ 
\ 

X (q.j,V i) 

'c- - - - Hmin

� 
u 

C 

-

-i� 
-

0 

I 

Ci 
I 

q.cap q.i 
q,: p. C:U. flo'W/h 

Spetd flow relation 
Adjustm1rnt parameters 

V = a- bq,, 
d. = QA

oc 

Vmin� v� vmax 

p: xv 
XB 

thus A! (� <tcap, 0) 

thus Vi+I =(I-�) Vi+ Vbf3 

[Prts1lt values. o< = O., � :::: I] 

- - p ! . - - - - - - - - -, - -c mm
" 

\ 

°Ci+I 
- 1-----------------------,.,or 1 
Cb fb

A 

I . .l I (Cost-) flow relation :cmox � c � 
Adjustment parametres: as above 

For the calcu ation of 8: ines z.z, 
parallel to PR,are used! 
8

1
is tht t irst estimate 

8
2 
is thcr second 

8
:,
the third etc 

\ 

\g_ ____ _ 
f 

- --- Cmax
C 

q,cap 

tmin 

z 

q, = p.c.u. flow/h 
. 

2 C = d (A+ 8 /V + CV l 
V = a-be; V min :s V �vmax 

Fig. 3. 
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Speed Flow Relationships 
---- --- - V = 45 -0·0113 0. ( Vmax = 35·4 km/h) 

Network Specification 
Number of zones : 41 

(numbered on network) 

Number of one-way Links: 390 

Number of nodes :105 

-·-. ·-· V:48 3-0·0113 Q ( Vmax =I.S·O km/h) 

--- V = 64·4-0·0129 Q ( Vmax = 56·3 km/h) 

a is in passenger car equivalents V min = 3 km/h 

Fig. 4. CIRCULAR TEST NETWORK 

T.611.4. 
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Fig .5. TRIP DESIRE LINES FROM THE CENTRAL POINT OF A CIRCULAR NETWO'.':K 



RRL TAP CONTROL STRUCTURE FOR ICL4/70 UNDER J OPERATING REGIMES 

Physical Operation 

Program (& overlay) 
storage area 

Area for symbolic 
files 

DSET 05 
06 
07 
08 
09 

(;t\ Symbolic file 

~DSET 01 

(gt\ 
~DSET 02 

(9;\ 
~DSET 03 

{9t\ 
~DSET 04 

Data transfer 

/ 

Computer Core Store 

Fig. 6. 

Area for 
Control Routine 

Area for overlay 
usage 

Program Operation 

Control 
routine 

Read control 
card 

Load overlay 
if required 

Overlay 
execution 

End of run 

•rsw 
(selection) 

card 

Data 
cards 

'* rsw· cards select the next subprogram to 
be used. The subsequent data cards are the 
data for this subprogram., and always include 
the symbolic files to be used by the subprogram. 



ROAO RESEARCH LABORATORY RRL TAP run control sheet 

Sheet CJ of CJ sheets Title ·of RFU.TAP Job-I ________ I run D 
Box CJ Name ""'I _____ I Appro•imcte run time @xpeded c::::::J min 

Job abandonment details ct Abnorma! End of Job 

AT :i@!CHECKPOINTtl ~ LJ.1:::: I. Valid brNk point? D 
Act ion I ;@crfjd ... -- --- -- .. · - - - - - - - -

AT : it CHECK PO I NT •c:JJt . . . 11 Valid break point? 0 · ·. . 
. . Ado@nrf~c:Tid ------ ------- ~-- - --

A 1 : f! CHECK PO I NT •I ! Ck . · ·· * Valid break point? D · 
Act Ion c•:qrrri -----------------

Al : • CH ECK p O i NT •c:Il• . • . Vo.lid break poitlt? 0 
Action requured ________________ _ 

AT : * CHECK POI NT•I: : I.C : : : ht Valid break point? D : 
Action required _______________ _ 

AT : * CHECK POI N r•c:!J•I ! : : : I• Valid break point? D 
. Action required _________________ _ 

AT :1iiCHECKPOtNTlflc:!Jtil;::: I• Valid breakpoint? D 
Act ion r@quir~d- ____ - _ - - - - - ____ --

AT : •CHECK PO I NT •c:!J•O : : : hi Valid break point? 0 
Action. required- _______________ _ 

. AT: *CHECK POI NT~CJJ-c::: I• VcUd break point? D 
Act ion required _______ - ________ -

AT:• CHECK PO! Nr•CJJ•I: ~ 81• Vo.lid break point? 0 
Action[ f:9rtr1------... ------ --

AT: (t CHECK POI NT•I:: ·I. · · * Valid break point? 0 
· Action required _______ ..,... ______ _ 

AT:• CHECK POI NTiiCJ]eC::: I• Valid brtak point? 0 
Action rtHlJUired ____________ ----

AT :,cHECKPOI NT¥c::Jtl:::: I• Valid breakpoint? 0 
Action . required _______________ _ 

AT:$ CHECK POI Nr•c:JJ•I: C : I• Valid break point? 0 
Action required _______________ _ 

Fig. 7. 

T.611. 7. 



Schematic diagrarr. :-

Tree building 
options 

Trip loading 
factors 

Capacity functions 
control ·parameters 

Tree building 
options 

Trip loadi!'lg 
factors 

Factors 

Option selectors 

Basic network 
initial costs 

Trip matrix 

Trip matrix 

Last loaded 
network 

TSW 1 

TSW 4 

TSW 7 

TSW 1 

TSW 4 

TSW 11 

TSW 6 

TSW 2 

- -:;__,.-;.,_- - -, 

Current loaded 
network 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

Fig.8. CAPACITY RESTRAINED ASSIGNMENT BY SUCCESSIVE LOADINGS OF TRAFFIC FLOW 



Schematic dia11ram :.-

TSW 1 Initial cost 
tren 

Tree building Initial options network 

TSW12 Skim cost 
trffl 

Skim control 
cards 

TSW18 Constants 
tape 

Trip matrix 

TSW 5 

Toll options Initial 
netwotk 

Entry TSW 1 Current cost 

A 
trees 

Tree building 
options 

Entry TSW 4 
B 

Current matrix 

TSW 11 Current loaded 
network 

Factors Last looded 
network 

TSW 7 

Capacity functions 
control parameters 

Entry TSW 1 

C 
Tree building 

option 

TSW12 

Skim control 
cards 

TSW19 incremental and 
reset matrix 

Constant I ,.,,.,.,.., 
tape -

TSW 4 Loaded 
network 

Trip loading 
factors 

TSW 11 Current loaded 
network 

Factors Last loaded 
net-rk tape 

Branch to entry B 

Entry TSW 5 Untolled loaded 

D network 
Remove toll Current option network 

Branch to entry C 

Entry TSW 6 
E 

Final loaded 
network 

Entry 
TSW 2 

E 
Control cards 

Fig.9 REFINEMENT OF CAPACITY RESTRAINED ASSIGNMENTS 



Entry 

B 

Schematic: diagram:-

Entry 

A 
Control 

parameters 

Contrl'l 
parameters 

Control 
parameters 

Control 
parameters 

Control· 
parameters 

Control 
parameters 

Control 
parameters 

Control 
parameters 

Control 
parameters 

Control 
parameters 

Control parameters 

Current loaded 
network 

Current mot rix 

Last loaded 
network 

Lost loaded 
network 

TSW 7 

TSW 1 

TSW 4 

TSW 11 

,. 
~ ... 

.,:; 
.._o do ,:.b 

. ~ .b • 
0~ ~~ ~ 

q,,' .~ q,, "',~ ... ... . ,:. 

TSW 7 

TSW 1 

TSW 12 

TSW 19 

TSW' 

TSW 11 

" " t,<6~ .. 
;;.,;(\\C 

TSW 6 

TSW 2 

Fig.10. GENERATION OF ASSET OF (LINK) OPTIMUM TOLLS 
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F',g. 12. OUTPUT FROM TSW33 TRIP LENGTH DISTRIBUTION NON-CUMULATIVE 
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Flg.14.A PATTERN OF ROAD PRICING TOLLS GENERATED FOR A 1-3• TRIP 

MATRIX AND PLOTTED ON AN 111n CALCOMP BY RRLTAP 

(THE UNIT OF CHARGE IS 1/2 d) 

T.&11.1,. 



Fig.15. TREES FROM THE CENTRAL POINT OF A CJR.CULAR NETWORK 
ACCUMULATIVE COSTS ALONG THE TREE AT THE 

MID POINT OF EACH LINK 

T. 611. 15. 



1.!kTRIP MX BASE NETW~RK 
SCALE 8.603 
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Fig. 18. FLOWS ON LINKS OF A NETWORK. THE WIDTH OF EACH RECTANGLE 
IS PROPORTIONAL TO THE FLOW ALONG THAT LINK 

T.611.16. 
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