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INTRODUCTION

Many groups responsible for traffic assignments do not have ready access
to a large digital computer but may have access to a smaller data processing
system. This access can be used to improve the likelihood that the represen-
tation of a transportation system will be acceptable to the large computer.

The progra>m described in this write-up was prepared to edit the network
description link data cards used in the Bureau of Public Roads IBM 709,/90
traffic assignment system. The system is well described in papers by Brokke
and Sosslau available from the Bureau of Public Roads., The program will de-
tect the most frequently encountered network errors which are checked for in
the Build Network Description program in the IBM 709/90 system. Thése
errors include duplicate cards and excess connections to a node.

The program was prepared as a part of the cooperative research activity
of the Texas Transportation Institute for the Texas Highway Department and: is

available to those requesting it through thé ldtter agency.

Donald E. Cleveland

Projeét Supervisor



I. Identification
Name of Program - Texas A&M Link Data Editor (TAMULDE)
Machine - IBM 1401 Data Processing System
Name of Programmer - Glen N, Williams
II. Purpose
The purpose of the TAMULDE is to edit and link data of a traffic network
for which link data cards are punched according to the Bureau of Public
‘Roads format (see IX 2).. This edit program checks for the 12 errors shown
in Table 1. It also computes and prints longest distance and time para~
meters and lists the number of entries to and exits from each node. A
sample output is shown in Figure 2.
TABLE 1
LINK DATA ERROR TYPES
Error Type Error Description Comments
1 Cards not in sort by A Node Columns 3-6 of link data
card Program halts if this
occurs
2 Duplicate link card for this A A Nodes and B Nodes the
Node same
3 More than 4 entries to this Node At least 5 entries to this
Node
4 More than 4 exits from this At least 5 exits from this
Node Node
) No entry to this centroid

TEXAS A&M TRAFFIC ASSIGNMENT

LINK DATA EDITOR

6 No exit from this centroid



TABLE 1 (Continued)

Error Type Error Description Comments
7 A Node same as B Node
8 No S (or 1) or T (or 2) in card
' column 20
9 Improper card preparation (non- Columns 2,7,12,15,19, .
blank columns) 21,31,34,46 should be
blank
10 Node has exits without entries Denoted by *in Entry-

‘Exit Table Listing -
Sense Switch C Option

11 Node has entries without exits Denoted by $ in Entry-
Exit Table Listing - Sense
Switch C Option

12 A Node not linked in higher Sense Switch B Option
numbered B Node

II1 b. Restrictions

1) The IBM 1401 system necessary for this program must have the
following:

a) Index Registers
b) Sense Switches A, B, and C
c) Store Address Register Feature
d) High-Low-Equal Compare
e) 8000 Locations
f) Two Tape Drives
g) Printer (132 Characters)
IV. Method (Flow chart is shown in Figure 1)

1) All multiplications are performed by a series of additions, and
divisions by a series of subtractions in order to make the
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multiply-divide feature unnecessary, a feature which extends
operating time substantially.

2) Method of centroid storage: Determine if error type 5 or 6 has
occurred.

a) Tables for entered and for exited centroids are necessary.
Six centroids are stored in each location, e.g., one per
bit. Thus for the maximum of 1000 centroids, 334 machine
locations are necessary.

b) The proper centroid location for either entry or exit is found
by dividing the centroid being processed by six, with the
remainder denoting which bit is to be checked. Then this
location is compared to a table of all possible combinations
of bits without the bit to be checked. If a match is found,
the corresponding location in another table which has all
possible combinations of bits with the bit to be checked is
moved into the centroid location. If no match is found, then
the bit to be checked is already in the location and the pro-
gram has completed its centroid entry and exit storage for
this node.

c) In checking the centroid entry and exit tables, all locations
are checked against a Group Mark. If unequal, the loca-
tion is checked against every 5th location of an error table
until a match is found. When the match occurs, the next
4 locations of the error table contain the number of the
missing bits which subsequently gives the number of the
non-entered or non-exited centroid,

d) All zones in the centroid entry and exit table building and
checking are processed separately.

3) Method of over-entered and over-exited node storage: Determine if
errors type 3 or 4 have occurred,

a) Tables for entered and for exited nodes are necessary.
Nodes are stored 2 per location, thus it takes 4000 loca-
tions for 4000 nodes.

b) The location is split into sections, 1-2-4 and 8-A-B bits.,
Since four entries or exits are the limits, then for the

numbers 1,2,3,4,5 the following bit pattern is utilized:
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c) .

e)

0. Upper Bits Lower Bits

1 8 1
2 A 2
3 8-A 1-2
4 B 4
S 8-B 1-4

A table is used which has then. +1st bit configuration in

sequential locations for the lower bits and the n + 1st bit

configuration in every 7th location for the upper bits where
n representsithe current number of entries or exits.

The entry or exit is entered into the table by using the low
order 3 digits of the node number as the address in the bank
of 1000 locations which is predetermined by the first digit
of the node number., The bank storage is as follows:

B
First A nodes 1000-1999
1000 8
loc. 4
2 nodes 0000-0999
1
B
Second A nodes 3000-3999
1000 8
loc. 4
2 nodes 2000~-2999
1

The program is written to accommodate 4100 nodes.

When the proper address of the node number is obtained,
this location is compared to the previously mentioned
table (IV 3c¢) until a match is found, and if the lower bits
are being processed, then the (m + 1)st table location is
inserted into the node location. If the upper bits are

"being processed, then the (m + 7)th table location is in-

serted into the node location, where m represents the
location of the table match,

In checking the entry and exit count arrays, only the table
items which represent over-entries and over-exits are used
and the location and upper-lower processing gives the error
node number,



V. Usage
1) Link Data Cards must be in A Node sort (CC 3-6)
2) Ready Tapes 1 and 2

a) Tape 1l is a self-generated system tape and may be either
low or high density.

b) Tape 2 is the BCD Link Data Output Tape and must be in

the density prescribed for input to Build Network Des-
cription for the IBM 709/90 system.

3) Ready Printer.
Put Sense Switch A on. (Last Card Option)
Sense Switch B off tests for error Type 12.
Sense Switch C off prints Node entry-exit Table.

4) Place Program, Parameter Card and Link Data Cards in Read Hopper.
- Execute: normal load cards routine.

5) Program pauses for any operator action necessary. Press Start.
During processing, the program will stop if a Type 1 error is
detected.

6) Press start to read last card.

7) Final Program stop occurs after Parameter Card Information is printed
or after node entry-exit table has been presented.

8) If there were no errors, Tape 2 is ready for processing by the IBM
709/90 computer. A tape acceptable to the IBM 709/90 will be pro-
duced even if error types 3,4,5,6,10, and 11 are reported.

VI. Coding Information:
The program was coded in TAMP II (Texas A&M Processor, Phase II) and

further information is available from Mr. Robert L. Smith, Jr., Director,
Data Processing Center, Texas A&M University, College Station, Texas.

VII. Timing
Time estimations are based on checkout trials and are as follows:
1) 1800 link data cards - 13 min.
2) 3800 link data cards - 27 min.
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VIII. Checkout
The program has been checked out on five link data decks with all error
types represented. Systems ranged from 200 to 404 centroids, 1000 to
3200 nodes, and 1500 to 3800 link data cards.

IX. Input Data Specifications

1) Parameter Input Card

Lield Card Column Characteristic
1 1 Specifies Speed-Time field to be used

1; Link Data card column 22-4 and 37-9
2; Link Data card columns 25-7 and 40-2
Other; Link Data card columns 28-30 and 43-5

2 10~12 Turn penalty - minutes (x,xx)

3 13-16 Last centroid - right adjusted

4 18-21 First turn node - right adjusted

5 23-26 Last turn node - right adjusted

6 28-31 First freeway node - right adjusted
7 33-36 last freeway node - right adjusted
8 38-80 Identification Information

NOTE: ALL FIELDS MUST HAVE LEAD ZEROS PUNCHED

2) Link Data Card

Field Card Column Characteristic
1 1 Jurisdiction
2 3-6 A Node
3 8-11 B Node
4 13 Sign



Field Card Column Characteristic

5 14 Flag

6 16-18 Distance

7 20 T (or 1) or S (or 2)

8 | 22-24 Field 1 Impedance (A-B)

9 25-27 Field 2 Impedance (A-B)
10 28-30 Field 3 Impedance (A-B)
11 35 : A T (or 1), S (or 2), or Blank
12 37-39 Field 1 Impedance (B-A)
13 40-42 Field 2 Impedance (B-24)
14 43-45 Field 3 Impedance (B-A)

NOTE: Fields 2 and 3 MUST HAVE LEAD ZEROS PUNCHED




FIGURE |

FLOW CHART FOR LINK DATA EDITOR
TEXAS A&8M UNIVERSITY

PHASE |

INITIALIZATION — 1) SET NECESSARY WORD MARKS

IN ALL TABLES.
2)READ PARAMETER CARD AND
WRITE IT ON TAPE | FOR LATER USE.

3)SAVE TURN PENALTY, LAST CENTROID,

TURN GROUP AND FREEWAY NODE

LIMITS.
4) PICK PROPER SPEED - TIME FIELDS

AND STORE ADDRESSES.
5) SET UP 0lOI—0I85 FOR TAPE
WRITING AND REWIND TAPE 2 AND

HALT.

NON- BLANK-
MOVE 999 AND

PRINT ERROR

PRINT ERROR

HEADING

©

BEGIN MAIN PROCESS CYCLE -

TRANSFER ON LAST CARD TO READ
PHASE IL. IF NOT, READ A DATA CARD.

y
«——{CHECK FOR BLANK COLUMNS)|

/
INITIALIZE FOR

OUT OF SORT—
PRINT BAD NODE
AND STOP

"I NTHDATA CARD

LAST CARD ( : )

CHECK FOR ANODE CHANGE

—————=ANODE CHANGE |

AND SORT-SEQUENCE

ANODE =BNODE
PRINT BAD NODE

CHECK FOR ANODE

= BNODE

COMPARE CURRENT

BNODE TO OTHERS
FOR THIS ANODE

CUPLICATE

LINK-

BNODEl = BNODEJ
PRINT BAD BNODE

ENTER THIS BNODE
INTO NODE - HOLDING ARRAY




FIGURE I-A

®

CHECK ANODE AGAINST TURN ANODE
GROUP 8 FREEWAY LIMITS OUTSIDE
LIMITS

ALL BNODES LESS THAN
ANODE. IF -SWITCH B
IS OFF PRINT ERROR

COMPARE NODE HOLDING
ARRAY TO ANODE
(BNODE, VS. ANODE )

[

|RESET ANODE TO NEW VALUE |- : =@

®

EIHECK AND ENTER LONGEST DISTANCE

COMPUTE , CHECK, AND ENTER LONGEST TIME
ACCORDING TO TIME OR SPEED ENTRIES

(CHECK AND ENTER HIGHEST NODE]

IF BNODE IS CENTROID ENTER
INTO ENTRY TABLE

IF ANODE IS CENTROID ENTER
INTO EXIT TABLE

[ENTER BNODE INTO ENTRY COUNT TABLE—I

[EJTER ANODE INTO EXIT COUNT TABLE]

IF SECOND DIRECTION OF TWO-WAY YES @
LINK HAS BEEN DONE

IF NO PREVIOUS ERRORS, WRITE
THIS DATA CARD ON TAPE 2

[ 1F onE - way Link | YES (<)

ILu\m—: RCHANGE NODESW




NO CENTROID ENTRY
— PRINT BAD CENTROID

FIGURE [-B

P

PHASE II

|

READ TAPE | (PHASE I WAS
WRITTEN ON TAPE | BY LOADER.)
TRANSFER TO 0333 FOR EXECUTION

READ PARAMETER
CARD FROM TAPE |

CHECK FOR NO CENTROID

IN ENTRY TABLE

NO CENTROID EXIT
= PRINT BAD CENTROID

Y

CHECK FOR NO CENTROID

IN EXIT TABLE

CHECK FOR MORE THAN 4 ENTRIES
TO ANY NODE IN ENTRY COUNT TABLE

MORE THAN 4 ENTRIES
=~ PRINT BAD NODE

CHECK FOR MORE THAN 4 EXITS
FROM ANY NODE IN EXIT COUNT TABLE

MORE THAN 4 EXITS

- PRINT BAD NODE

PRINT PARAMETER
INFORMATION AND , IF
SWITCH C 1S ON , STOP

SWITCH C OFF

PRINT ENTRY AND EXIT COUNT
TABLES AND DENOTE EXITS
WITHOUT ENTRIES BY % AND
ENTRIES WITHOUT EXITS BY $

|STOP|




ERROR ITEM

0 018870592

682

188
1209
1210

414

442

635

682

0592

0866
0866
0443
0640
0833
0833

0902
1075
1075
1209

11
00

11

11
11
11
11

11
11
00
11

111
012

111
111
111
111
111
111

111
111
028
111

w1

»wnny

ANYTOWN,

11
12

11
11
11
11
11
11

11
11
25
11

PARAMETER CARD INFORMATION FOR

LONGEST DISTANCE

167

ANYTOWN,

UeS.A.

12

25

UeSeA.

ERROR CARD

ICNE 188 AND CHESTNUT

ERRGR CARD
ERROR CARD
ERROR CARD
ERROR CARD
ERRCR CARD
ERROR CARD

ERROR CARD
ERROR CARD
BERKMAN AT
ERROR CARD

LONGEST TIME PLUS TURN PENALTY 626

5187

TURN PENALTY 020

ERROR TYPE

SLEL PPV LVLVRVURVWEUOCOVVOVUNNONNONNNDINNND

LAST CENTROID 283

HIGHEST NODE 1312
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12
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62
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