
<2l 25*1 

Advisory 
Circular US Department 

of Transportation 
Federal Aviat ion 
Administration 

ANNOUNCEMENT OF A V A I L A B I L I T Y 

Subject: A I R P O R T LANDS I D E S I M U L A T I O N 
MODEL (ALSIM) 

Date: 4 / 2 4 / 8 4 
Initiated by: A A S - 2 0 0 Change: 

1 . PURPOSE. T h i s a d v i s o r y c i r c u l a r (AC) a n n o u n c e s t h e a v a i l a b i l i t y and d e s c r i b e s 
some o f t h e f e a t u r e s o f a d y n a m i c s i m u l a t i o n c o m p u t e r m o d e l f o r u s e by a i r p o r t 
p l a n n e r s , d e s i g n e r s , and o p e r a t o r s i n e v a l u a t i n g and c o m p a r i n g t h e e f f e c t i v e n e s s 
o f a l t e r n a t i v e a i r p o r t t e r m i n a l and l a n d s i d e c o n f i g u r a t i o n s and f a c i l i t i e s . 

2 . BACKGROUND. I n 1974, t h e F e d e r a l A v i a t i o n A d m i n i s t r a t i o n ( F A A ) i n i t i a t e d a 
p r o g r a m t o s t u d y v a r i o u s w a y s o f m i n i m i z i n g t h e i m p a c t o f i n c r e a s e d c o n g e s t i o n a t 
a i r p o r t t e r m i n a l and l a n d s i d e f a c i l i t i e s . A s p a r t o f t h i s p r o g r a m , a c o m p u t e r 
m o d e l was d e s i g n e d and t e s t e d a t t h e T r a n s p o r t a t i o n S y s t e m s C e n t e r , C a m b r i d g e , 
M a s s a c h u s e t t s , t o s i m u l a t e l a n d s i d e a c t i v i t i e s t h a t n o r m a l l y t a k e p l a c e a t h i g h 
v o l u m e a i r p o r t s . T h i s m o d e l , c a l l e d t h e A i r p o r t L a n d s i d e S i m u l a t i o n Mode l 
( A L S I M ) , i s now a v a i l a b l e f o r p u r c h a s e t h r o u g h t h e N a t i o n a l T e c h n i c a l I n f o r m a t i o n 
S e r v i c e s ( N T I S ) . 

3 . D E S C R I P T I O N . ALSIM p r o v i d e s an e f f e c t i v e e v a l u a t i o n t o o l f o r a i r p o r t p l a n n e r s , 
d e s i g n e r s , and o p e r a t o r s i n a n a l y z i n g a i r p o r t t e r m i n a l and l a n d s i d e f a c i l i t i e s . 
T h e m o d e l r e p r e s e n t s t h e f l o w o f p a s s e n g e r s and v e h i c l e s t h r o u g h t h e a i r p o r t t e r ­
m i n a l f r o m i t s b o u n d a r y t o t h e a i r c r a f t g a t e s . I t s i m u l a t e s q u e u e i n g and s e r ­
v i c i n g p r o c e s s e s a t a l l e s s e n t i a l l a n d s i d e f a c i l i t i e s . ALS IM u s e s an i n p u t f l i g h t 
s c h e d u l e t o g e n e r a t e t r a n s a c t i o n s r e p r e s e n t i n g p a s s e n g e r g r o u p s and a c c o m p a n y i n g 
v i s i t o r s i n a t i m e - d e p e n d e n t m a n n e r . T h e s e t r a n s a c t i o n s a r e t h e n d i r e c t e d t o 
v a r i o u s t e r m i n a l f a c i l i t i e s w h e r e t h e y u n d e r g o s i m u l a t e d s e r v i c i n g and p r o c e s s i n g . 
F i g u r e 1 *"dep ic ts t h e o p e r a t i o n o f t h e A L S I M p r o g r a m . Use o f t h e m o d e l can p r o v i d e 
i n f o r m a t i o n t o a i r p o r t p l a n n e r s and o p e r a t o r s i n a n s w e r i n g p e r t i n e n t d e s i g n 
q u e s t i o n s , s u c h a s : 

a . Where a r e t h e b o t t l e n e c k s ? 

b . A r e t h e r e s o u r c e s b a l a n c e d ? 

c . I s t h e s p a c e p l a n e f f i c i e n t ? 

d . I s t h e d e s i g n c a p a b l e o f h a n d l i n g s u r g e s ? 

e . How d o e s t h e p l a n r e s p o n d t o t h e v a r i o u s l e v e l s o f l o a d i n g ? 

f . What a r e t h e w a i t t i m e s ? 

g . I s t h e s e r v i c e s t a f f a d e q u a t e ? 

h . I s t h e f a c i l i t y e q u i p m e n t w e l l l o c a t e d and s i z e d ? 
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Figure 1. Flow Diagram of the Airport Landside Simulation Model Program 

4. MODEL OUTPUTS. Outputs of the simulation include statistical data on 
congestion parameters such as waiting times, occupancy, flow volumes, queue 
lengths, etc., for each of the simulated landside facilities. These values are 
produced periodically as simulated time progresses and summary statistics are 
displayed at the end of a predetermined simulation time period. 

5. SOFTWARE. ALSIM is written in GPSS-V with FORTRAN and SYSTEM/370 assembly 
language subprograms. A simulation of a 100-gate airport during a busy 5-hour 
period involving 20,000 passengers on 165 flights requires approximately 7 
minutes of IBM 370 central processor time. Core size requirement is 570 K 
bytes. The software is compatible with IBM third generation computers such as 
the 360, 370, or 4341. 

6* FORMAT. ALSIM is available as a computer tape together with a five volume 
report as described below. The reports can be obtained in both paper copy or 
microfiche formats. 

a. PROGRAM TAPE (ALSTIS). The model program tape (NTIS version) contains 
11 internal files and is operable on IBM systems with the IBM version of GPSS-V 
language. The source tape is in EBCDIC character set and can be prepared in 
seven or nine track modes for one-half inch tape. The model uses random number 
generation based upon input distributions to provide service times, routing 
changes, and transaction status assignments. A set of runs with altered random 
number streams are required to provide useable output statistics. 
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b . VOLUME I - PLANNING G U I D E . D i s c u s s e s p l a n n i n g a p p l i c a t i o n o f A L S I M . I t 
d e s c r i b e s how t h e m o d e l o u t p u t may be a p p l i e d t o a i r p o r t t e r m i n a l and l a n d s i d e 
c a p a c i t y a n a l y s e s . I t a l s o d i s c u s s e s u s i n g t h e m o d e l f o r management o f d a i l y 
o p e r a t i o n s and a i r p o r t d e s i g n . A d e s c r i p t i o n o f i n p u t d a t a n e c e s s a r y f o r m o d e l 
o p e r a t i o n i s p r e s e n t e d w i t h e x a m p l e s . 

c . VOLUME I I - A L S I M D E S C R I P T I O N AND USERS G U I D E . P r o v i d e s a g e n e r a l 
d e s c r i p t i o n o f t h e A L S I M . T h i s U s e r s G u i d e d e s c r i b e s t h e p r o g r a m o p e r a t i o n a l 
c h a r a c t e r i s t i c s , i n c l u d i n g t h e m o d e l a r c h i t e c t u r e . A l i s t i n g o f p a s s e n g e r and 
v e h i c u l a r p r o c e s s e s s i m u l a t e d and a s s u m p t i o n s made i n t h e f o r m u l a t i o n o f t h e 
m o d e l a r e p r e s e n t e d . J o b c o n t r o l l a n g u a g e i n s t r u c t i o n s n e c e s s a r y t o r u n t h e 
m o d e l and e x a m p l e s o f p r o g r a m e x e c u t i o n a r e i n c l u d e d . A c o m p l e t e d e s c r i p t i o n o f 
t h e i n p u t d a t a r e q u i r e d i s f u r n i s h e d . Model o u t p u t s s u c h a s f l o w v o l u m e s , queue 
l e n g t h s , q u e u e i n g t i m e s , and o c c u p a n c y o b t a i n e d f r o m a s a m p l e s i m u l a t i o n r u n a r e 
d i s p l a y e d . 

d . VOLUME I I I - ALS IM C A L I B R A T I O N AND V A L I D A T I O N . D i s c u s s e s c a l i b r a t i o n 
and v a l i d a t i o n p r o c e d u r e s a p p l i e d t o t h e A L S I M , u s i n g d a t a o b t a i n e d a t M i a m i , 
D e n v e r , and L a G u a r d i a A i r p o r t s . C r i t e r i a u s e d i n s e l e c t i n g t h e t e s t i n g m e t h o d o ­
l o g y f o r c a l i b r a t i n g t h e ALSIM i s d e s c r i b e d and t h e v a l i d a t i o n r e s u l t s a r e s u m ­
m a r i z e d and d i s c u s s e d . 

e . VOLUME I V - APPENDIX A , ALSIM A U X I L I A R Y AND MAIN PROGRAMS. D e s c r i b e s 
t h e P r o g r a m L o g i c o f t h e ALSIM A u x i l i a r y and Main P r o g r a m s w r i t t e n i n G P S S - V 
l a n g u a g e . T h e A u x i l i a r y P r o g r a m i s o p e r a t e d p r i o r t o t h e Main P r o g r a m t o c r e a t e 
GPSS t r a n s a c t i o n s r e p r e s e n t i n g e n p l a n i n g p a s s e n g e r g r o u p s f r o m t h e i n p u t f l i g h t 
s c h e d u l e . T h e Main P r o g r a m c r e a t e s g r e e t e r and d e p l a n i n g p a s s e n g e r t r a n s a c t i o n s 
and e n a c t s t h e m o v e m e n t s o f a l l p a s s e n g e r s and v i s i t o r s t h r o u g h s i m u l a t e d l a n d -
s i d e f a c i l i t i e s . P r o g r a m l o g i c d e t a i l s , f l o w c h a r t s and l i s t i n g o f b o t h 
p r o g r a m s a r e I n c l u d e d i n t h i s v o l u m e . 

f . VOLUME V - APPENDIX B, ALSIM S U B R O U T I N E S . D e s c r i b e s t h e o p e r a t i o n o f 10 
s u b r o u t i n e s u s e d t o s u p p o r t t h e A u x i l i a r y and Main P r o g r a m s o f t h e A L S I M . T h e 
m a j o r p o r t i o n o f t h i s v o l u m e d e s c r i b e s t h e f i r s t s u b r o u t i n e w h i c h i s u s e d t o 
r e a d , a s s i g n , and p e r f o r m s e a r c h e s d u r i n g t h e s i m u l a t i o n m o d e l e x e c u t i o n . T h e 
n e x t s i x s u b r o u t i n e s a r e u s e d t o l i n k t h e f i r s t s u b r o u t i n e t o t h e Main P r o g r a m 
t o p r o v i d e i n - c o r e r e a d and w r i t e c a p a b i l i t i e s . T h e r e a r e t w o a d d i t i o n a l 
a s s e m b l y l a n g u a g e s u b r o u t i n e s and o n e t o d e t e c t and p r i n t e r r o r m e s s a g e s . 
D e t a i l e d d e s c r i p t i o n , f l o w c h a r t s and l i s t i n g a r e p r o v i d e d f o r each s u b r o u t i n e . 

7 . HOW TO ORDER. T h e p r o g r a m t a p e and f i v e v o l u m e s a r e a v a i l a b l e f o r p u r c h a s e 
t h r o u g h t h e N a t i o n a l T e c h n i c a l I n f o r m a t i o n S e r v i c e l o c a t e d i n S p r i n g f i e l d , 
V i r g i n i a . A p p e n d i x 1 c o n t a i n s i n f o r m a t i o n o n how t o o r d e r and p r o v i d e s c u r r e n t 
p r i c i n g s c h e d u l e s . B e l o w i s a d d i t i o n a l i n f o r m a t i o n n e e d e d t o i d e n t i f y t h e d o c u ­
m e n t s and t o d e t e r m i n e p u r c h a s e c o s t s when u s e d i n c o n j u n c t i o n w i t h t h e p r i c i n g 
s c h e d u l e s . 

3 



AC 150 /5360-10 4 / 2 4 / 8 4 

T I T L E 

A L S I M P r o g r a m T a p e ( A L T I S ) 
P l u s 5 - V o l u m e R e p o r t 

A i r p o r t L a n d s i d e , V o l . 1: 
P l a n n i n g G u i d e 

V o l u m e I I : D e s c r i p t i o n 
and u s e r s G u i d e 

V o l u m e I I I : ALS IM C a l i ­
b r a t i o n and V a l i d a t i o n 

Vo lume I V : A p p e n d i x A , 
ALSIM A u x i l i a r y and Main 
P r o g r a m s 

V o l u m e V : A p p e n d i x B, 
ALSIM S u b r o u t i n e s 

FAA REPORT N O . 

F A A - D F - 8 2 - 0 0 1 

F A A - E M - 8 0 - 8 - I 

F A A - E M - 8 0 - 8 - I I 

F A A - E M - 8 0 - 8 - I I I 

N T I S ORDERING N T I S P R I C I N G & 
NUMBER P R I C I N G CODES * 

ADA 119454 

ADA 117599 

ADA 117600 

ADA 117601 

F A A - E M - 8 0 - 8 - I V ADA 117602 

F A A - E M - 8 0 - 8 - V 

• T h e l a b e l PC b e f o r e t h e p r i c i n g code d e n o t e s 

$540.00 

PCA05/MFAO1 

PCA06/MFA01 

PCA10/MFA01 

PCA13/MFA01 

ADA 117603 PCA07/MFA01 

p a p e r c o p y ; MF d e n o t e s m i c r o f i c h e . 
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Appendix 1 

APPENDIX 1. ORDERING INFORMATION 

1. HOW TO ORDER. All orders for reports and NTIS Searches should contain the 
NTIS order number and desired quantity. Order forms are available and can be 
obtained from NTIS upon request. Address orders to: 

National Technical Information Service 
U. S. Department of Commerce 
5285 Port Royal Road 
Springfield, Virginia 22161 
Telephone: (703) 487-1650 
TELEX: 89-9405 

2. PAYMENT OPTIONS. For quick processing, it is recommended that a check for 
the 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 NTIS in the following formats: 

(1) Paper copies of original report or reprint. 

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

b. In addition, certain reports may be available in the following formats. 

(1) Microfilm in 35 or 16 mm size. 

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

4. FEE SCHEDULES. The following fee schedules 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 to the North American 
Continent only. For orders outside North America, price quotations from NTIS 
should be requested. 

1 
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A p p e n d i x 1 

S c h e d u l e A - S t a n d a r d P r i c e S c h e d u l e 

Code Page Flange P r i c e 

A01 M i c r o f i c h e $ 4 .50 
A02 001 - 025 7 .00 
A03 026 - 050 8 .50 
A04 051 - 075 10 .00 
A 05 076 - 100 11 .50 

A06 101 _ 125 13-00 
A 07 126 - 150 14 .50 
AOS 151 - 175 16 .00 
A 09 176 - 200 17 .50 
A10 201 - 225 19.00 

A l l 226 250 20 .50 
A12 251 - 275 22.00 
A13 276 - 300 23-50 
A14 301 - 325 25.00 
A15 326 - 350 26 .50 

A16 351 _ 375 28.00 
A17 375 - 400 29.50 
A18 401 - 425 31 .00 
A19 426 - 450 32 .50 
A 20 451 - 475 34 .00 

A 21 476 _ 500 35 .50 
A22 501 - 525 37.00 
A23 526 - 550 38.50 
A 24 551 - 575 40 .00 
A 25 576 - 600 41.50 

A 99 601 - up * 

* Add $1.50 f o r each 2 5 - p a g e 
i n c r e m e n t , o r p o r t i o n t h e r e o f 

4 / 2 4 / 8 4 

S c h e d u l e T - C o m p u t e r P r o d u c t s S c h e d u l e 

Code P r i c e 

T01 $ 125.00 
T 0 2 140.00 
T 0 3 240.00 
T04 320.00 
T05 400 .00 

T06 465 .00 
T07 530.00 
T08 595.00 
T09 660.00 
T10 725.00 

T i l 790 .00 
T 1 2 855.00 
T 1 3 920 .00 
T14 985 .00 
T15 1 ,050 .00 

T16 1 ,115 .00 
T 1 7 1 ,180 .00 
T18 1 ,245 .00 
T19 1 ,310 .00 
T99 C o n t a c t N T I S 

f o r P r i c e Q u o t e 

2 

S c h e d u l e N - S p e c i a l i z e d P r o d u c t s 

Code P r i c e 

N01 $ 35 .00 

M02 40 .00 


