


.·he tnctical ; :-:,'::ler.:s in th e ar.alysis of :.n!"re ::r • :1.c re :.1...ire r rorr ru:. :.;te1,,r, w:i.t:, 

the capacity to hancile l ar r:e networks ar.n '."latri ;es . In r eneral , 'lo t,..o ::;ters will fit 

at t:.~ same time ir.to t: 1e core store of the computer ~einf used: if they could, tr.er. 

capacity would be enlar ,:ed. The stroteri<.: prob ler::s rccuire lon e chain s of pro er nms and, 

as RRLTAf is required t o deal bot h wi th large pr oble ~s and strategic modelling, the 

data generc1ted at each stage must be kept outside t· e core of the co:::puter. So also 

muzt ul l the pro r ra.r::s not nctt..:lll:; in u:;e for th<? por ticu... -,r .st acc of the p.ocess that 

the cnmputer i s workin L on. 

RRLTA!' is or £anised in this way, so that all t he input data required for a given 

stage is read in frnm a disc or a t npe, and all the results of that stage written back 

to another disc or tape. In this way the prograr.1s used at each stage have all the 

available space in t .. ., cnm;>uter core, as all intermediate results have been kept outside 

the core of the computer on tapes or discs. 

As the .RRLTAF suite can deal with nny size of problem up to its maximum capacity, 

strategic runs may be carried out on simplified and smaller ,ersions of the complex 

and detailed problem area, while a full tactical analysis can also be made by running 

the same programs on the networks and matrices covering this area at a finer scale of 

detail. The capacity of the current version of ?JU.TAI-· is 400C one-way road links, 

:,600 road junctions ("nodes"), and 999 geographical areas. 

2. DESIGN OF THE .RRLTAP SUI'l:E 

At the start of this work no transportation planning models existed for the RRL 

computer, an ICL 4-50 at the time. RRLTAP was designed to carry out both tactical 

IUld strategic functions on the 4-50. The design aimed to reduce as far as poeeible 

a7 iDeritable eubeectuent changes in the construction or the suite 

ad hence minimise disruption due to later devel~pmenta. These happened when disc 

tiles became anilable and when the ICL 4-?0 wae installed in place of the lt-.50 with 

u Operating System different from that beiDe; used o:i the lt-50. 

'l'be suite baa been designed to be nm ae a sintl<? progr111:1, with data cards read in 

specify the operations that are to be carried out and the order of their execution. 

Model development hae been largely done on a comparatively small network, and 

the coaplete model finally adopted can now be processed either in steees or in one run o 

aAJ network for which data is available on 111agnetic tapes or cards. 

A principle feature that RRLTAF shares with many other transportation planning 

IIOdele ie that a set of operations are carried out on (road) networks and matrices 

de•cribing tripe between (afecitied) areas. 
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':',:1·- •! ::-.;;_·or f :,:;r ': ; -:-.,, : :. ~.,,. ~, dc ·o·i be nn ' nll -or ·-not hin r.:' a::;s1rnn.ent of t r nff i c 

now, wr.ere ever :; .riJ . b'·tween :1 sreci fied pnir of zoner; t r ,.vel s ;.l cn,· the same ,,:, t h 

between the zones . The ·~odel ' def i ned by th r se t t re e steps is tha t used in mL,y 

trans portation studies to si r;;ul a te ti1e flow of tr ,.1ff:.c over a road network. 

For each 'step' o f this exru:iple, we shall consider the selection of particular 

alternatives from the options offered by each. 

In 'step' 1, we can choose to conf:~ruc.t our new network entirel y afresh from data 

cards, or to modify an existing netwo:·k by adding and deleting links. 

In •step' 2, we can choose a particular shortest path criterion fro ,n the 

alternatives of shortest time, shorteot distance, shortest cost, or a minimum 'generalis 

cost (made up from time, cost and distance by placing a value on time and specifying 

a cost/mile charge). 

In 'step' 3 ve can decide to allocate only a percentage of the trips between each 

zone, or only al.locate trips between specified zones to the network. We ma:, allocate 

aore than one aatrix of tripa, or multiples of seweral matrices of tripa. 

Froa this 11iaple example ve haYe shown that the broad structure of a giwen moclel 

ie specified 'by the user u a aeries of 'etepe' from tlae range offered under RRLTAP. 

The detailed struct11re is controlled t,y optiona ottered by each 'step' u :lJlput data. 

Extending this example, it is clear that we co\llcl stop betvMn stepa 1 and 2 ~ 

2 ud ,, ad restart Sf;ain at a later date u long u the user aade av. that the 

'Nehork' or 'aborteat patba' files were to be written to magnetic tape at the end of 

steps 1 and 2 by ueing the appropriate input data for each step. In fact a restart cu 

be aade between an pair of stag••, u long u the data required for the aext stage 

bu beea vritt.en out to tape rather than diec. 

Thia is exploited to provide a simple way of giving the computer operator the 

option of teninating a long run at one or these possible breakpoillte. The technical 

detail.a are given in reference J. RP!erence 2 gives an example of the practical use 

of the •thod. "' schematic riev of RkLTAP is shown in k'ig 1, illustrating these 

pointe. 

The actual design of the files used for 'step'-to-'etep' COIIIIIIUDication ie of 

sre•t illportaace if ;utLTAP is to be used efrectiwely. 
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c.tr-..ictures u:;ed fo r R;u.::: . .1 , 3 nd is :.ot dere nde nt on thP. ii ner details of cac;; part of 

the overlR y used for a specific rele as e of RRLTAf. 

':'he basic 1·ule app:._ ing to over lay st ru ct ures in I CL 4/70 ~'O:<TUJ; is t i.at all 

subroutines in a given chain of calls do'tll'l to the subroutine being executed must be 

presen~ in s tore while this subroutine is working. Overlays may be structured to foli 

the calling Gtructures closely, so t hat each callinc chain is realib ed in the overlay 

with every subrout j ne lying 'above' all t he subroutines that it calls. This eed not 

be done. '.ibe overlay is not required to follow the calling structure, und in RRLTAP 

an inverted structure has been adopted ,,here all subroutines c.alled by the main RRLTAP 

subroutine lie at the very bottom of the ov~rlay. The straie i. : forvard principles used 

are illuE<trated in Annex 3. The RRLTAP overla:,· therE:fcre has the most commonly used 

input-output subroutine 'high up' in every chain, and the major RRLTAP subprograms at 

the bottom. This means that it is necessary only to replace the!,!!!! of a chain ~hen 

transferring control from one major RRLTAP subprogram to the next, and saving computer 

tiafl by reducing the amount of 'program' to be brought from the disc. 

It is worth notine that an inverted overlay structure cuta down the size of the 

specification of the overlay itself, and reduces both user err~rs and the computer 

time required to conetruct the whole program from the component subroutines specified 

!or the overlay. 

A schematic layout of the overlay structure coLstructed in this way 10. ~.RLTAF 

is ~iven in fig 4, and illustrates the general grouping of the major RRLTAP sJb-progr 

6. EXmlSIOH OF RRL'rAP 

'the modular form of ~he RRL~ suite makes it very easy to add nev major subprograms._ 

The input/output, the standard storage packing structures used, and the access to such 

packed data is all embodied in standard subroutines. The overlay structure is such 

that it is easy to add a further major sub program, aa all these lie at the 'bottom' o 

the overlay. 

~11 the file structures used for subprogram communicatioD8 and storage of 

int!rmedinte und final rttsults are fully specified in ref 2. 

'rhe only prof;rnm modificativn required for the addition of a st :bpro._, • ..m is to add 

the atatcmcnts 

EXTERtlAL T'JWnm 

1F (IX.:JQ.ma) CALL ?!CALL (TSWnm) 

to the subr"utine nm:ied 'NEXT' in Hg; and lj3ted in ANNEX 2. 
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If a •·ca:: " ::.s s e t - u;i for a mujor c u',, routi n" t r::, t is not in c~U<.:ed in :{_-L,:'iu : 

( eg 11 • r;:;;,W77" in the exrur.ple of ,.i,i,l:); 1) , a ::-,es-sa,.e to thi s effect ..,ill 'cc ~r i nted and 

~he pro gran: proceed s to t re next CJ.rd of tne input da ta. 'l'his action, ana many o thers, 

is illustrated in th e e>.dlllple of ,Jl~iEX 1. 

A brief list of some of the major subpro z.rams of RRLTAF, with a Bpecification of 

their function, is given in ANNEX 4. 

7 • ~ 1.Jl·ll'..i<RY 

We have discussed t ! ~ design ar.d implementation of an extendable system of programs 

!or Transportati.un ~tudies. The suite is o l modular structure and standard fort:1at, 

backing files are 11s ecl to communicate results between the various modelling operations. 

The eystem used to transfer control from one major subprogram to the ne:tt has been 

described. 

This Note has been pr~duced to supplement the Users Manual( c ) by explaining the 

more general design f ~atures implicit in luu.TAP. 

Th·~a Note was prepared in Road Systems Section of Traffic Division. 
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9. ANNEX 1 

1. Data Carda ~.,r an RRLTAP run:­

•cCl!>!w'r. INPUT DATA CARIJ PACK EX»IPLE 
MF.ANINGLESS 'ro k"U.TAP • ERROR CARD 
NOT IN RRI.TAP • ERROR IN CALL 

2. 

a 
C 

e 
118 

SC 

p 
1 
1 
1 
SC 
p 
C 

a 

3. 

ABCDEFGHIJK 
•TStrr, 
·~w95: sroP: 
•TSW95 
•CO!MmT 

REQU&STS A 11CHU:KP0IN'l"1 AFTER TSW95 HAS i:lDED 

LAST CARD FOR RFLT.AP EXAMPLE 

Output vr it ten by RRLTAP to the line pri.btei· .,ill be:­

RRLTi.F STAiTS 
· INFUT DATA CABD PACK EXAMPLE 
RRLTAr ERROR CARI>:- ABCl>EF •• IJK MF.ANING~S ro RRLTAP = ERROR CARD 
RBI.TAP cor:TROL CARD:- •TSW??: •••••• : NOT IN JiRLTAP = ERROR n: CALL: CALL 77 :E',\ ILU1'E 
RRLTAP CONTROL CARD:- •TSW95: S'roP: IW..UF.STS A CHIX:KPOINT AF'1'ER 'l'SW9.5 HAS UIDED 
(printing from subroutine 'l'SW9.5) 
JOB TS~,1UU.T:.PS61F :am ~1 •cID:X:r.ronir• 9.5• • • • • • • • • • • 2 • AT •¢9 : .5¢ : 12• 
TYFE-l'i ¢ ro GO ON : 1 i'OR ID1 : 2 FOR mJD 
OPERA'ro~ REPLY:- N 2 
RI<LTAP COliTROL Ci.RD:- •TSW95: •••••••• • •: 
(printing !rom subroutine 'l'SW95) 
LAST C.:.iID FOR R.U.'l'AF EX.U :PLE 
RRLT..P tllDS 

Key to illustration:- a: RRI.TAI' meeMge printing 
c: RRLTAF comment printing 
e: RRLTAP error printing 

11c: RRLTAP checkpoint setting+ subroutine calling 
ee: RRLTAP subroutine calling and call-error printing 

p: ordinary output from an RRLTAP subroutine 

1 s checkpoint meseage and replies, a.e written to the log and to the line 
printer for user and operator control 

[ff§.Jt -W-Sil~tw,,.,, •. ,.J.).\fflW ;f~la lW'iE11~.,a,1 ~t-MD~,iW•ttl!:W4:i:.rn 
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Load overlay 
it required 

Overlay 
execution 



Return to reod dat• 
eord for ne ""' 
HLTAP IUbpr"OIJ'Offl 



..,_utina NC.ALL 
CALL NSUI (.NSUI) 

CALL SET 
IND 

Sultrout.lne TSW I Sulll'oulin•TSWI --- ------ ------ ---IETUIN llETUaN 
IIID IND 



l Ston•NI Input/ Out put 
for ltltL TAP files 

L ltOftdord 1roph•plotti111 
IOftweer 

1. lrophiMI eutput ,., .,,,. ,.,_t ,u., 

I. RRL TAP 'Control' routine 
I 

2. Checkpoint opt.rations 

3. RRL_TAP utilities (e.9. file copyJeclit) 

I. Matri• handlinCJ routinea 

2. Benefit colculotion 
3. RIILTAP file orchivin9 

I. lraphiccal output far N&twork, 
"ow and lhort .. t- Path files 




