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1. PURPOSE. This advisory circular (AC) announces the availability and describes
some of the features of a dynamic simulation computer model for use by airport
planners, designers, and operators in evaluating and comparing the effectiveness
of alternative airport terminal and landside configurations and facilities.

2. BACKGROUND. In 1974, the Federal Aviation Administration (FAA) initiated a
programto study various ways of mininmzing theinpact of increased congestion at
airport term nal and landside facilities. As part of this program, a computer
nodel was designed and tested at the Transportation Systens Center, Canbridge,
Massachusetts, to sinmul ate landside activities that normally take place at high
volume airports. This nodel, called the Airport Landside Simulation Mbdel
(ALSIM), i s now avail abl e for purchase through the National Technical Information
Services(NTIS) .

3  DESCRIPTION.  ALSIM provides an effective evaluation tool for airport planners,
designers, and operators in analyzing airport term nal and landside facilities.
The nodel represents the flow of passengers and vehicles through the airport ter-
mnal fromits boundary to the aircraft gates. |t sinulates queueing and ser-
vicing processes at all essential landside facilities. ALSIM uses aninput flight
schedule to generate transactions representing passenger groups and acconpanying
visitors in a time-dependent manner. These transactions are then directed to
various termnal facilities where they undergosinmul ated servicing and processing.
Figure 1 depicts the operation of the ALSIM program Use of the nodel can provide
information to airport planners and operators in answering pertinent design
questions, such as:

a. \Where are the bottlenecks?

b. Are the resources bal anced?

c. |Is the space plan efficient?

d. |Is the design capable of handling surges?

e. How does the plan respond to the various |evels of |oading?
f. What are the wait times?

g. Is the service staff adequate?

k. Is the facility equipment well located and sized?
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Figure 1. Flow Diagramof the Airport Landside Sinul ati on Mbdel Program

-4 -MODEL QUTPUTS. Qutputs of the simulation include statistical data on
congestion paraneters such as waiting tines, occupancy, flow volumes, queue
lengths, etc., for each of the sinulated landside facilities. These values are
produced periodically as sinulated time progresses and summary statistics are
displayed at the end of a predetermned simulation time period.

5. SOFTWARE. ALSIM is witten in GPSS-V with FORTRAN and SYSTEM/370 assenbly
| anguage subprograms. A sinulation of a 100-gate airport during a busy 5-hour
period invol ving 20,000 passengers on 165 flights requires approximtely 7

m nutes of IBM370 central processor time. Core size requirement is 570 K
bytes. The software is conpatible with IBM third generation conmputers such as
the 360, 370, or 4341.

6. FORWAT. ALSIM is available as a conputer tape together with a five volume
report as described below. The reports can be obtained in both paper copy or
m crofiche formats.

a. PROGRAM TAPE (ALSTIS). The nodel program tape (NTIS version) contains
11 internal files and is operable on IBM systens with the I BM version of GPSS-V
| anguage.  The source tape is in EBCDI C character set and can be prepared in
seven or nine track nodes for one-half inch tape. The nodel uses random nunber
generation based upon input distributions to provide service tines, routing
changes, and transaction status assignments.. A set of runs with altered random
nunber streams are required to provi de useable output statistics.
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b. VOLUME I - PLANNING QU DE. Discusses planning application of ALSIM. It
« describes how the model output may be applied to airport term nal and landside
’ capacity anal yses. It al so di scusses using the model for management of daily
operations and airport design. A description of input data necessary for model
~' operation is presented with examples.

é{ c. VOLUME Il - ALSIM DESCRI PTION AND USERS GUIDE. Provides a general

.&description of the ALSIM. This Users Guide describes the program operational

characteristics, including the model architecture. A listing of passenger and

. .7 Yehicular processes simulated and assumptions made in the formulation of the
model are presented. Job control language instructions necessary to run the

-model and exanpl es of program execution are included. A conplete description of
theinput data required is furnished. Mdel outputs such as flow volumes, queue
| engt hs, queueing tinmes, and occupancy obtained from a sample sinulation run are
di spl ayed.

2.

d. VOLUME IIl - ALSIM CALI BRATI ON AND VALI DATI ON. Discusses cal i brati on
and val idation procedures applied to the ALSIM, using data obtained at Mam,
Denver, and LaGuardia Airports. Criteria used in selecting the testing nethodo-
logy for calibrating theALSIM is described and the validation resultsare sum
mari zed and di scussed.

e. VOLUME IV - APPENDI X A, ALSIM AUXI LI ARY AND MAI N PROGRANS. Descri bes

the Program Logic of the ALSIM Auxiliary and Main Programswitten in GPSS-V

““language. The Auxiliary Programis operated prior to-the MainProgramto create
GPSS transactions representing enplaning passenger groups from the input flight
schedule.  The Main Program creates greeter and depl aning passenger transactions
and enacts the movements of all passengers and visitors through simulated land-
side facilities. Programlogic details, flow charts and listing of both
programs are included in this vol une.

f. VOLUME V - APPENDI X B, ALSIM SUBROUTINES. Describes the operation of 10
subroutines used to support the Auxiliary andMain Progranms of the ALSIM. The
maj or portion of this volume describes the first subroutine which is used to
read, assign, and perform searches during the sinulation nodel execution. The
next six subroutines are used to link the first subroutine to the Miin Program
to provide in-core read and wite capabilities. There are tw additional
assenbly |anguage subroutines and one to detect and print error messages.
Detailed description, flow charts and listing are provided for each subroutine.

7. HONTO ORDER. The program tape and five volumes are available for purchase
through the National Technical Information Service |ocated in Springfield,
Virginia. Appendix 1 contains information on how to order and provides current
pricing schedules. Below is additional information needed to identify the docu-
ments and to determi ne purchase costs when used in conjunction with the pricing
schedul es.
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: NTIS ORDERING NTIS PRICING &
TITLE FAA REPORT NO. NUMBER PRICING CODES ¥

ALSIM Program Tape (ALTIS)

Plus 5-Volume Report FAA-DF -82-001 ADA119454 $540.00
Airport Landside, Vol. 1:

Planning Guide FAA-EM-80-8-I ADA 117599 PCAOS5/MFAOQL
Volume Il: Description

and users Guide FAA-EM-80-8-11 ADA117600 PCAO6/MFAQL
Volume I11: ALSIM Cali-

bration and Validation FAA-EM-80-8-I11 ADA117601 PCA10/MFAQ1

Volume IV :  Appendix A,
ALSIM Auxiliary and Main
Programs FAA-EM-80-8-IV ADA117602 PCA13/MFAQL

Volume V: Appendix B,
ALSIM Subroutines FAA-EM-80-8-V ADA117603 PCAQT/MFAOQL

® The label PC before the pricing code denotes paper copy; MF denotes microfiche.

Foonend & Tl S
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Appendi x 1

APPENDI X 1. ORDERING INFORMATION

1. HONTO ORDER. All orders for reports and NTIS Searches should contain the
NTIS order number and desired quantity. Order forns are available and can be
obt ai ned from NTIS upon request. Address orders to:

National Technical Information Servi ce
U. S. Department of Commerce

5285 Port Royal Road

Springfield, Virginia 22161
Telephone: (703) 487-4650

TELEX: 89-9405

2. PAYMENT COPTIONS. For quick processing, it is recommended that a check for

t he total amount be included with the order. NTIS permits other payment options
including an NTIS deposit account, an American Express or Mastercard/Visa
charge, and a billing service. Contact NTIS concerning use of these options.

3. REPORT FORMATS.

a. Reports are available from NTI'S in the following formats:

(1) Paper copies of original reportor reprint.

(2) Mcrofiche sheet 105 nm x 148.75 mm (about 4" x 6").

b. Inaddition, certain reports may be available in the follow ng formats,

(1) Mcrofilmin 35 or 16 mm si ze.

(2) Magnetic tape, seven track, 200, 556 or 800 bpi, odd or even parity;
ornine track, 800 or 1,600 bpi, odd parity, with Bde (Binary coded decimal) or
Ebcdic (Extended binary coded deci nal interchange code) coding.

4 FEE SCHEDULES. The followi ng fee schedul es are effective January 1, 1984.
You are advised to consult the latest NTIS price schedules since all prices are
subject to change, These schedules are applicable tothe North American

Continent only. For orders outside North America, price quotations from NTIS
shoul d be request ed.
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Schedul e A - Standard Price Schedul e

4/24/84

Schedul e N - Specialized Products

Code Page Range
A0l M crofiche
AQ2 001 - 025
AO3 026 - 050
AOY 051 - 075
AQ05 076 - 100
A06 101 - 125
AO7 126 - 150
A08 151 « 175
AQ9 176 - 200
Al0 201 - 225
All 226 - 250
Al2 251 - 275
Al3 276 - 300
Al4 301 - 325
Al5 326 - 350
A16 351 - 375
Al7 375 - 400
Al8 401 - 425
Al9 426 - 450
A20 451 - 475
A2l 476 - 500
A22 501 - 525
A23 526 = 550
A24 551 - 575
A25 576 - 600
A99 501 - up
* Add $1.50
increment,

ice

$ 4.50

7.00
8.50
10.00
11.50

13.00
14.50
16.00
17.50
19.00

20.50
22.00
23.50
25.00
26.50

28.00
29.50
31.00
32.50
34.00

35.50
37.00
38.50
40.00
41 .50

*

for each 25-page
or portion thereof

Code Price
NOl $ 35.00
NO2 . 40.00

Schedul e T - Conputer Products Schedul e

Code Price

TO1 $ 125.00
T02 140.00
TO3 240.00
TOU 320.00
T05 400.00
T06 465.00
TO7 530.00
T08 595 .00
T09 660.00
T10 725.00
T11 790.00
T12 855.00
T13 920.00
T1y 985.00
T15 1,050.00
T16 1,115.00
T17 1,180.00
T18 1,245.00
T19 1,310.00
T99 Contact NTIS

for Price Quote



