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ABSTRACT

The prospective user of the Shuttle Operations Simulation (SOS)
Model is given sufficient information by this document to enable him to
perform simulation studies of the Space Shuttle launch-to-launch
operations cycle. The procedures used for modifying the SOS Model
to meet user requirements are described. The various control card
sequences required to execute the SOS Model are given in the text of
the report. The report is written for users with varying computer
simulation experience.

A description of the components of the SOS Model is included
that presents both an explanation of the logic involved in the simulation
of the Shuttle operations cycle and a description of the routines used
to support the actual simulation.
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DEFINITION OF SYMBOLS

CA Cards added

CD Cards deleted

CPU Central Processing Unit

GPSS General Purpose Systems Simulator
LUT Launch Umbilical Tower

MSFC Marshall Space Flight Center
SOS Shuttle Operations Simulation

Control Card Sequence--A sequence of UNIVAC 1108 instructions that
represents the information required to execute a computer
program.,

Insert Card--A specific card type used to indicate the addition to or
the deletion of the statements contained in the computer
program, '

Location Number--The UNIVAC 1108 computer assigned number to
each statement of the computer program. '

Mnemonic Inserts--The GPSS II language commonly uses numeric
block identification numbers, The language can accept
alphanumerics as block numbers by using specific control
card sequences. The alphanumeric block identification
numbers are referred to as mnemonic inserts.

Model--A representation of a process or concept that permits-the
manipulation of its parameters as a means of determining how
the concept or process behaves in various situations.

Operational Cycle-~-Those functions performed on each Shuttle element
after its previous launch in preparation for its succeeding launch.

Simulation--Represents the behavior of a physical system by means of
a computer and a program. The computer and program serves
to demonstrate system behavior under the influence of stimuli
and permits system performance analysis,

Subprogram--~A routine designed to solve a particular problem that
becomes applicable to the problem only when appropnate
parametric values are supplied.



DEFINITION OF SYMBOLS (Concluded)

Supplemental Fortran Instructions--A collection of Fortran routines,
both user written and GPSS II language supplied, that implement
and support the simulation of the Shuttle turnaround cycle,

System Model Description--A sequence of GPSS II language instructions
that, upon implementation, simulate the Space Shuttle launch-
- to-launch operations cycle.

Turnaround Cycle--Starting with a Shuttle vehicle at launch, represents
those operations performed to prepare the vehicle to the same
state of preparedness for its next launch.,

vi



SECTION I, INTRODUCTION

A. Purpose

A model has been developed that analyzes the major events of
the Space Shuttle launch-to-launch operations cycle. The formulation
of a model describing the Shuttle operations cycle was initiated by
isolating the operational characteristics of the elements involved in
the operations cycle. Next, the logical rules governing the interaction
of those operational characteristics were identified and formulated into
a model describing the entire Shuttle launch-to-launch operations cycle.
To further analyze the system, a simulation technique was employed
as an effective method of testing and evaluating the proposed real
system., The simulation technique employed allows statistical esti-
mates of the operational parameters in the real system. Using the
results of the simulation technique only allows comparison of the
alternatives to the real system, and does not necessarily generate an
optimal solution. The resulting model has been named the Shuttle
Operations Simulation (SOS) Model and, as developed, is activity
oriented and designed to simulate the major events of the Space Shuttle
launch-to-launch operations cycle. The SOS Model serves as a tool
for conducting operations and logistical analysis relevant to the defi-
nition and design phase of the Space Shuttle program.

The Space Shuttle operational cycle is described by the General
Purpose Systems Simulator (GPSS) II computer language which is
supported by special purpose Fortran subprograms. As written, the
SOS Model is capable of projecting real life activities and functions
which will probably occur during the operational phase of the Space
Shuttle program. From the results of parametric studies, real life
projection and logistical and operational requirements can be deter-
mined for the Space Shuttle system.,

This document is written to describe the use and operations
of the SOS Model. Sufficient data and instructions are given to the
potential user of the SOS Model to enable him to modify the model
to meet his particular needs. A complete description of the compo- -
nents of the SOS Model is also given within the text of this document.
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B. Scope

This report provides instructions for the use and operation of
the SOS Model. Supplemental information is given to allow user
modifications to the program enabling the user to meet his particular
requirements. Section II of this document contains general information
relating to the SOS Model operations and a description of the necessary
input data required for implementing the SOS Model. Section III
describes the two basic components of the SOS Model, the System
Model Description, and the Supplemental Fortran Instructions.
Included in Section IV are the control card sequences used to execute
the SOS Model along with a description of each control card sequence.
The Appendices contain data to support the sections of this document.



SECTION II, SOS MODEL OPERATING INSTRUCTIONS

A. General Information

The SOS Model is designed for execution by the Marshall
Space Flight Center (MSFC) UNIVAC 1108 EXEC VIII Computer
System and requires approximately 32, 800 words of core storage.
'fhe SOS Model consists of two major components: the System Model
Description and the Supplemental Fortran Instructions. The System
Model Description component consists of a sequence of GPSS II
language instructions that describe the launch-to-launch operation
cycle of the Space Shuttle flight elements and support hardware. The
Supplemental Fortran Instructions are a combination of user-written
Fortran subprograms and the standard subprograms supplied as part
of the GPSS II language. The GPSS II supplied subprograms are
‘responsible for implementing the instructions contained in the System
Model Description. '

The SOS Model is maintained as a catalogued drum file by the
UNIVAC 1108 computer located at MSFC. The catalogued file contains
both the Supplemental Fortran Instructions and the System Model
Description which defines a baseline configuration of the operational
‘elements and their time distribution parameters. The System Model
Description, as catalogued, defines a specific operational concept
for the Space Shuttle launch-to-launch operations cycle. Using the
basic configuration, a number of Shuttle flight elements and support
facility arrangements are capable of being studied. Therefore, the
‘'user must decide the type of analysis to be performed and select the
parameters to be varied.

B. Temporary System Model Modification Procedure

If the catalogued version of the System Model Description of
‘the SOS Model is not entirely satisfactory to the user, temporary
modifications to the System Model Description can be accomplished
by utilizing the procedure described below. In making temporary
model modifications, it will be useful to refer to Appendix A which
contains a,printout of the System Model Description. This printout,
is fully documented with each of the GPSS II language system variables
used in the System Model Description defined prior to the first
GENERATE block. Section IV shows the appropriate placement of the
Model modification cards in the control card sequences required to
execute the SOS Model. -



. Each statement of the System Model Description is computer
numbered with the number positioned to the extreme left of each
statement. Appendix A contains a computer printout of the System
Model Description showing the GPSS II statements, block numbers,
and computer assigned location numbers. To temporarily modify
the System Model Description, such as to change the Booster and
Orbiter storage capacities or to change the number of launch pads,
the insert card method is used.

The insert card method requires an insert card which contains
" any of the following: the location number of the statement to be re-
placed (Example 1), the sequential location numbers of the statements
to be modified (Example 2), or the location numbet of the statement
which modifications are to follow (Example 3). All insert cards are
punched beginning with a minus sign in column one. The inserted
statements must conform with GPSS II block type formats (Reference 2).
The following examples illustrate the use of the insert card method
for implementing temporary model modifications. The format for
these examples is: original GPSS II statements from the System Model
Descrip’éion, solid line, insert cards and new GPSS II statements.

A brief discussion follows each example.

Example 1:

vuusbl é CAFPACLLY 2
uuuoLe 3 CAFALTIY 2
UUuUD3I Y CAFACTY Y
=910}

.2 CAFACITY 1
=H3e53
4 CAFPACLIY /

In Example 1 the storage capacities of both Booster maintenance and
Booster storage, identified as location Nos. 51 and 53, respectively,
were modified. The storage capacity of Booster maintenance was
changed from two to one, and the Booster storage capacity was changed
from nine to seven., Notice on each insert card that the location number
is listed twice, This example illustrates a one for one replacement
of the statement whose location was 53. It should be noted that all
statements between the insert card and the succeeding insert card,

if any, will replace the statement at location 53, Thus, it is possible
to delete the statement at location 53 or to insert a finite number of
statements in place of the statement at location 53.



Example 2:

uluULU 11 CAFALTIY b
uluuol 1¢ CAFALTIY &
uluGo? 3 CAFPALTIY Y
~ourel

11 CAPACTIY
1z CAFACLIY
1o CAFACTLIY

[o SN S &3

Example 2 illustrates the modification procedure required when re-
placing all statements between and including two statement location
"numbers. The storage capacities of Orbiter maintenance, Orbiter
test, and Orbiter storage were changed from two, two, and nine,
respectively, to three, one and eight, respectively. The insert card
contains the two numbers, inclusive, that identify the program segment
to be modified. Using the above example and the discussion at the
conclusion of Example 1, it is possible to delete all statements between
and including two location numbers or to insert a finite number of
statements in place of the statements between and including the indicated
location numbers.

Example 3:

vuuoeu 31 CAFALTIY 1

-dU
Se CAFPACTIY
39 CAFACTIY
34 CAFACLTY

£ G

[

Example 3 illustrates how a number of statements can be inserted to
follow a particular statement. It should be noted that only one location
number is required on the insert card with this number preceeded by
a minus sign.



Example 4:

vluye9 Tu sleut. 21 ALL 71 72
-“4a9r 49 ' -
fu ulele 21 ALL 71 75

Example 4 changes the System Model Description from the use of two
launch pads to the use of three launch pads. By using the following
QUEUE card, instead of the QUEUE card shown previously in this
example, the System Model Description can be modified to limit the
number of launch pads to one.

Tu et Ut 21 71

It should be noted that the maximum number of available launch pads
is three,

C. Temporary Supplemental Fortran Instructions
Modification Procedure

Temporary modifications to the subprograms contained in the
Supplemental Fortran Instructions can be accomplished by utilizing the
insert card method outlined in the preceeding discussion. Appendix B
contains a printout of the Supplemental Fortran Instructions. Like
the System Model Description, each statement of the Supplemental
Fortran Instructions has a computer assigned location number. These
location numbers are used in conjunction with the insert card method-
previously outlined to perform the temporary modifications required
by the user of the SOS Model.

Mention of the modification procedure to the Supplemental
Fortran Instructions has been made only for completeness. Thus,
no effort has been made to include examples of modifications.
Modifications to the Supplemental Fortran Instructions should be
attempted by only the most experienced user. Section IV shows the
control card sequence required when modifications are made.

D. Input Data Description

The data input requirements for the execution of the SOS Model
consist of the two card types described below.



Card type one, which is commonly referred to as the comment
card, is used by the SOS Model to place a desired comment or heading
on the output summary tables resulting from the execution of the SOS
Model. All 80 columns of the card may be used to obtain the heading
for the output summary tables.

Card type two, which is commonly referred to as the data card,
defines the traffic density to be scheduled, the number of Booster and
Orbiter elements to be used, the number of active Launch Umbilical
Towers (LUT's), the level of significance for the statistics collected
by the Confidence Interval Option (Reference 3), and the random
number generator seeds for both the Traffic Model Simulator and the
Shuttle Operations Simulator. The user has the option of choosing any
of the 5 available traffic densities, numbered consecutively from 1 to 5
which represent 20, 35, 45, 55, and 75 launches per year, respectively,
The required format for the type two data card is:

Column 1 Traffic Density Required

Columns 2 through 5 Number of Boosters
(right justified)

Columns 6 through 10 Number of Orbiters

(right justified)

Columns.11 through 15 Number of LUT's

(right justified)

Columns 16 through 20 Level of Significance for
(right justified) Confidence Interval Option

Columns 61 through 70 Random Number Seed for
: the Traffic Model Simulator

Columns 71 through 80 Random Number Seed for the
' Shuttle Operations Simulator

Sample data cards can be seen in Section IV which contains the control
card sequences used to execute the SOS Model.

The Fortran format associated with data card type two in
SUBROUTINE HELP is:

FORMAT (I1, I4, 315, 40X, 2I10) .

Following the second data card type, it is necessary to place
a card which terminates the computer's execution of the current set
of data. This is accomplished by placing (after the data card) a card
that has the word END punched in columns seven through nine.



SECTION III. SOS MODEL DESCRIPTION

A. SOS Model Components

The SOS Model consists of two major components: the System _
Model Description and the Supplemental Fortran Instructions (Figure 1).
The model, formed by analyzing the operational elements of the Space
Shuttle turnaround cycle, was translated into the GPSS II language, The
resulting set of instructions that describe the model are known as the System
Model Description. When the System Model Description is implemented,
the launch-to-launch operations cycle of the Space Shuttle vehicle and
support hardware is simulated. The Supplemental Fortran Instruc-
tions of the SOS Model contain the routines which implement the
instructions contained in the System Model Description. The routines
contained in the Supplemental Fortran Instructions are mostly user
written Fortran routines. However, there are several routines sup-
plied by the GPSS II language that are included in the Supplemental
Fortran Instructions.

Reference 1 describes the SOS Model. Sections III B and III C
give more detailed data relating to the two major components of the SOS
Model,

B. SOS Model System Description

The System Model Description component of the SOS Model is
a sequence of GPSS II language instructions that allows the simulation
of the operational facts concerning individual Shuttle processing
facilities, LUT's, Orbiters, and Boosters. The necessary instruc-
tions are included to simulate the operations involved in the complete
launch-to-launch cycle of the Space Shuttle. The operations in the
launch-to-launch cycle are expected to have time distributions
associated with their performance. In order to reflect this, fre-
quency distribution functions have been estimated that approximate
the expected real life time distributions for the performance of each
operation. The estimated frequency distribution functions are used
in conjunction with the Monte Carlo technique to provide a stochastic
simulation of the launch-to-launch operations for the Space Shuttle.

The following is a brief description of the overall logic in the
System Model Description. Figure 2 is a detailed flowchart depicting
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the functional logic of the Shuttle turnaround cycle. In the ensuing
discussion, references are made to GPSS Il system variables through
the use of parentheses. A brief definition of the commonly used system
variables is contained in Table I.

Using a GPSS II HELP block and Fortran SUBROUTINE HELP,
a data card is read which contains the number of Boosters, Orbiters,
and LUT's. Each of these values is placed in a separate storage
location (SAVEX) for use during the simulation.

The simulation proceeds by using a HELP block to determine
both a realistic first launch date and the parameters associated with
the mission scheduled for that date. . The HELP block, through
Fortran SUBROUTINE MISSON, also establishes the time between
launches. Throughout the simulation, the launch intervals and the
parameters for both the current and the succeeding missions are
always known.

The earliest feasible storage exit time prior to launch is the
maximum processing time required to prepare the vehicle for launch.
The request for vehicle elements for the current mission is not made
until this time. The ready storage time prior to storage exit is
determined by subtracting both the current simulated clock time (C1)
and the maximum time required to process the vehicle from mate and
hookup initiation to launch (V5) from the launch date of the current
mission (X21). At the maximum processing time prior to the scheduled
mission, a request is made to determine if there is a Booster, Orbiter,
and LUT available in their respective storages. If all three elements
are available, their storage departure time is recorded and they are.
placed in a queue for the mate and hookup operation (Q20).

The time a request may be delayed (V11) because of vehicle
element unavailability is the difference between the maximum and
minimum time to process the vehicle from mate and hookup initiation
to launch. If this time is exceeded, the mission is cancelled and a
record of the unavailable elements is kept. When all vehicle elements
are available and the maximum time delay has not occurred, the pad
availability is checked. The vehicle elements are removed from
‘storage, sent to the mate and hookup waiting line (Q2), and this
information is recorded. If a pad will not be available, the mission
is cancelled and the pad unavailability is recorded.

When the vehicle elements complete mate and hookup (S20),
the vehicle goes to the launch pad waiting line (Q21) where it is

11



TABLE I. DEFINITION OF COMMONLY USED SYSTEM VARIABLES*

Scope Name Meaning
) ¢ Fn Facility status, facility n
Equipmen Sn Storage occupancy, storage n
Queue Qn | Queue length, queue n

Vn , Defined variable, numbered n
System Xn Stored value, cell n
Kn Constant n

*A more complete description of the available GPSS II
system variables can be found in Reference 2.

12



assigned to the first available pad after the pads have been checked
in sequential order. (After a vehicle has been assigned a pad, the

pad is unavailable until either the vehicle has been launched and the
pad refurbished or until the vehicle is removed from the pad.)

Once a pad has been assigned to a vehicle and a LUT, they are
transferred to the pad from the launch pad waiting line (Q21). The
vehicle is installed on the pad and precountdown preparations are
performed (S22). The countdown time (V6) is compared to the time
left to launch (VZ) to determine if sufficient time remains to complete
countdown. If excess time exists to launch, a built-in variable length
hold (V3) is utilized. When insufficient time remains to meet the first
launch window, the second launch window is tried.

_ Should a failure occur while the vehicle is in countdown, a
check is made to determine if the failure can be corrected on the pad.
If the failure cannot be corrected on the pad, the vehicle and LUT are
removed from the pad (S25) and the pad is released for the use of
another mission. The Orbiter is separated from the Booster and LUT
(S30) and sent to maintenance (S11). The Booster is separated from
the LUT (519) and they are sent to their respective maintenances (S2,
S18). If no failure occurs, the vehicle is launched. The LUT is
‘removed from the pad (S17) and sent to maintenance (S18) and the
launch pad is refurbished (S27) and released for future launches. The
lift-off time, time between lift-off and separation, Booster flight time,
and Orbiter flight time are recorded. -

After the Booster flys back and lands, it enters the waiting
line for Booster safing (Ql) and enters the safing facility (S1) when
it becomes available. Upon completion of safing, the Booster enters
the maintenance waiting line (Q2) and maintenance is performed.
When maintenance is completed, the Booster enters storage and
becomes available for future launch requests.

After the Orbiter has performed its mission, flown back to
landing site and landed, it enters the waiting line for Orbiter safing
(Q10). When the safing facility (S10) becomes available, the Orbiter
is safed and transported to the Orbiter maintenance waiting line (Q11).
After maintenance is completed on the Orbiter, it is transported to
storage for future use.

When the above Shuttle operations cycle logic is simulated,
three computer outputs that describe the simulation results are
available to the user of the SOS Model. Sample computer outputs:
resulting from executing the SOS Model can be found in Appendices C,.
D, and E. '

13.



C. ' SOS Model Supplemental Fortran Instructions

The Supplemental Fortran Instructions component of the SOS
Model is composed of user written Fortran routines and the GPSS II
supplied routines. The instructions necessary to simulate the System
Model Description of the SOS Model are supplied by the Supplemental
Fortran Instructions. Figure 1 denotes the manner in which the
System Model Description interfaces with the Supplemental Fortran
Instructions. '

'~ The GPSS2 routine, as supplied by the GPSS II language, is
the nucleus of the SOS Model and, as such, actually performs the
operations required to execute the System Model Description which in
turn simulates launch-to-launch operations cycle of the Space Shuttle.
All of the GPSS II supplied routines are in binary format and cannot
be changed, with the exception of the GPSS2 routine. Consequently,
the GPSSZ routine is the only GPSS II supplied routine discussed
within this document. At the discretion of the user, this routine may
be altered through the use of Fortran parameter statements to increase
or decrease the size limitations of the System Model Description,
However, this should be attempted by only the most experienced of users.

Upon request, the GPSS2 routine calls either of two user written
Fortran subroutines: TABLEl and STAT. Both subroutines are used
to read the System Model Description of the SOS Model as data. Both
subroutines are described below.

TABLEL is used to output a table of time distribution parameters
for each of the operations simulated by the System Model Description.
The output of the time distribution parameters is accomplished by
reading each statement of the System Model Description until a comment
card is located that has the key symbol IDST in columns 68 through 71,
with columns 67 and 72 containing a blank. The program continues
reading cards until a HELP card is found which is used to supply
the desired information for the time distribution parameters. The
program prints the title of the activity found on the |comment card
and the time distribution parameters found on the HELP card.

Appendix C contains an example listing of the TABLE] output. It
should be noted that TABLEIL and its support routines of OUTPUT and
REALN are not active during the dynamic simulation of the Space
Shuttle operations cycle. Section IV gives the control card sequences
required to obtain the TABLEIL output.

14



STAT is used to read and store headings to be in the output of
confidence interval statistics. A detailed description of the use of
the Confidence Interval Option is contained in Reference 3. Each
statement of the System Model Description is read until a statement
with the key symbol CONF in columns 67 through 70 is found. At
such time, the heading contained on that statement is stored to be used
during the output of the confidence interval statistics. Appendix E
contains an example output from the Confidence Interval Options.
STAT, like TABLE1, is not active during the dynamic simulation of
the operations cycle of the Space Shuttle. A complete description of
the use of SUBROUTINE STAT and of the Confidence Interval Option
can be found in Reference 3.

_ The primary user written routine of the Supplemental Fortran
Instructions is the HELP routine., The HELP routine enables the
GPSS II user to perform operations that are not easily obtainable from
using the GPSS II block types. Upon completion of the operations in
the HELP routine, the calculated values are transmitted back to the
System Model through a specified SAVEX (system variable Xn), which
is a core storage location. The user employing the GPSS II HELP
block must supply a Fortran subroutine called HELP which has five
or less fixed point variables as arguments. These arguments are
specified on the GPSS I HELP card in the X, Y, Z, Mean, and Mod
field locations.

The launch requirements for the Space Shuttle and the Orbiter
on-orbit mission requirements are supplied by SUBROUTINE MISSON
which is supported by subprograms UNFRM, DICRET, TRIAG, and
DRAND. To gain access to SUBROUTINE MISSON, one must use the
HELP block in the GPSS II model as illustrated in the following
example:

* CALL HELP 10 GLheRafe ATIRIBUTES OF NEAT LAUNCH
24 HELWP K1 Alls ALl pOIH 10 o X134 Alu
Upon entering the HELP block, the program calls for SUBROUTINE

HELP with its five fixed point variables. The proper form of
SUBROUTINE HELP is shown below:

SUBROUTINE HELF (R1rKerK3iIK42KS)

The first variable in'the call statement, K1, is used by a Fortran
computed GO TO statement within SUBROUTINE HELP to determine
which Fortran user written routine is to be used to assist the operations
of the GPSS II block types. In the above example, the value of K1 is
used to call SUBROUTINE MISSON from SUBROUTINE HELP.
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SUBROUTINE MISSON calculates the length of the next
Orbiter mission, determines the mission type, computes the time
until the next launch, and the time between launch opportunities.
These values are calculated as different variables in SUBROUTINE
MISSON and reset equal to K2, K3, K4, and K5 by SUBROUTINE }
HELP. The calculated values are then stored in the SAVEX locations
of X11, X12, X13, and X15 for use by the GPSS II program.
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SECTION IV, UNIVAC 1108 CONTROL CARD SEQUENCES USED IN
THE EXECUTION OF THE SOS MODEL

A. General Discussion

Execution of the SOS Model can be accomplished by choosing
the appropriate control card sequence of those described in this
section. Multiple executions of the SOS Model can be accomplished
by using the Systems Model Description as catalogued on the UNIVAC
1108 drum files. Two executions, both with and without the Confidence
Interval Option and each simulating 500 Shuttle launch requests, can
be obtained from one computer run with a resulting Central Processing
Unit (CPU) time of approximately 3 minutes.

In selecting the appropriate control card sequence, it is
assumed that the user has acquainted himself with the material and
techniques presented in this document, and that he has defined his
objectives sufficiently to enable an intelligent decision in the choice
of control card sequences. The control card deck setups which follow
are used in conjunction with the execution of the SOS Model. No
effort has been made to enumerate all the possible control card
sequences. Instead, only the most commonly used sequences are
presented. A description of each individual control card is provided
in Appendix F.

B. Multiple Executions of the SOS Model

The basic control card sequence used for executing the SOS
Model, when no modification or additions are made to either the
System Model Description or the Supplemental Fortfan Instructions,
is shown in Figure 3. The sequence (Figure 3) includes two of the
options available to the user of the SOS Model. Both options are for
the convenience of the user and the inclusion or deletion of either
option has no effect on the results of the simulation.

The @SETC 4 control card placed before the @XQT control
card generates the TABLEI] output as described previously in this
document. In order to produce the output table, it was necessary
to place the System Model Description in the execution run stream.
This was accomplished by the addition of the one extra @ADD MODEL
control card placed immediately after the first @XQT control card.
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LRUN?Z7/T SAMFLE 1999999 PURIEKB INZ259 39 15U

BASGe T GFPSSEQIFR

WCOPY PRKSA WASTER*GESSES « v GESSER

wASGe T MCUELF2

LUATA FILE2/MOLEL

LEND

kSETC 4

XuT GPSSERMAFGHS

wAUl) MuDeL.

s AUD MODEL,

k&K RRRCUMMEINT CARL®* %% k%%

AARERKRKGATA CARL® %ok &Kk ok ¥
ENU

LOETC 4

hXuT GPSSEH.VAFPGPS

wAUD MUDEL.

FXkAA k¥ RCUMMENT CARU** X+ k%%

FhRAKRkREKUATA CARUR Rk kK xkxxk
ENU

e LN

F 1IN

FIGURE 3. MULTIPLE EXECUTION OF THE SOS MODEL
. WITHOUT MODIFICATIQNS
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The @SETC 3 control card placed before the second @XQT ‘
control card eliminates the printout of the model listing but allows the
output of the summary results and the standard GPSS II output.

C. Modifications to the System Model Description

If the catalogued version of the System Model Description is
not completely satisfactory to the user of the SOS Model, temporary
model changes can be made through the use of the control card sequence
shown in Figure 4. '

The control card sequence shown in Figure 4 is used for
multiple executions of the SOS Model. The sequence also encompasses
the use of the TABLEIL output and the use of the @SETC 3 command.

If only one execution is desired, the two @FIN cards should follow the
first END card.

D. Modifications to the Supplemental Fortran Instructions

The user written routines of the Supplemental Fortran Instru-
tions can be added to or modified in order to meet the user's require-
ments by utilizing the control card sequence shown in Figure 5. The
use of this control card sequence enables the user to test both a
modified user written routine and a newly developed user written
routine by utilizing the catalogued drum files. The control card
sequence (Figure 5) is an example of only one execution of the SOS
Model; but, multiple executions are possible by utilizing the infor-
mation previously supplied in this section. The procedure for
modifying the user written routines entails the use of the insert card
method described previously in conjunction with modifications to the
System Model Description. More detailed information concerning the
user written routines can be found in Appendix B.

E. Creation of an Update Tape

The control card sequence (Figure 6) is used to create a tape-

that includes all updates to both the Supplemental Fortran Instructions

and the System Model Description. The created tape, which includes
all updates, can then be used to update the catalogued drum file of
the SOS Model. Great care should be taken when creating a tape to
be used for updating the SOS Model. To ensure the proper operation
of the updated tape, Figure 7 gives the control card sequence used to
test the newly created tape.
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WRUN? Z/T 5ANPLtr999999-PURIERBlN£23o3olbu

wsASGrT GPSSE8eF2
wASGrT MUDELF2.
wCUPY rRSA NASTtR*GPSbtd.'bPSSE8.
WDATA FILE2/MOUEL

" xx#kMOQUEL CHANGE CARUS**%xxx
dxxkk (IF REGUIRED) **kxkak**
o EIND
WSETC 4
hXaT GPSSE8«MAFGPS
wAUD MODEL.
= AUD MODEL,
*kxkkkkCUMMENT CARD*#k&kx%
*xxkkkkkUATA CARU**%kxkxkx%

ENU
RSETL 3
b X0T GPSSEH, IVAP(:PS
s ALD MODEL. _
ok kxdkkCOMMENT CAHU*******
*kkkRERRKDATA CaRU ¥k * & ¥k k¥
ENU

wF LN
hE LN

FIGURE 4. MULTIPLE EXECUTION OF THE SOS MODEL WITH
SYSTEM MODEL DESCRIPTION MODIFICATIONS
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BRUN¢/Z/T SAMPLE 1999959 PURIERBINZ25030150

bASGr T GPSSEHPF2

hASG»T MUUELF2

hCUPY P KSA MASTER*GPSSEH . GPSSEY

*x% ANY SUPPURIING FURTRAN SUBFRUGRAMS WHICR ARE
*** BEING MODIFIED SHOULU bE INSERTED AS FOLLOWS.
**4 (REPLACE *NAME®* wIiH ThE APPROPR1ATE SUBPROGRAM NAME)
kFORIUS GPSSEH «NAME » GPSSES « NAME

%% INSERT THE CHANGES TU SUBPROGRAM *NAME '

X Xk i

**x% ANY SUPPORIING FORTRAN SUBPRUGRAMS WHICH ARE
**% bEING ADUEU SHOULD Be iNSERTED AS FOLLUWS.
**% (REPLACE 'WAME' wITH THE APPROPRIATE SUBPRGRAM NAME)
kFORY» IS GPSSEB«NAME »GPSSES « NAME

**xk INSERT ThE AUDED SUBPRUGRAM 'NAMt'.

BHUGYP (LN THESE SPACESeANY DESIREU COMMENT)
BPREF GPSSES8.

kMAP'NX GFPSSLES8. NAP:GPbbEd-MAPGPS

BDATA FILEZ2+MOUEL

xRk AkMOUEL CHANGE CARUS*%x %% %

Akkkk ([F REQUIREU) *% %% kkxx

htND

b XuT bPSbEa.MAPGPs

kAUD MODEL,

*kxkxkxCUMMENT CARU*******

R ERRRRRUATA CARD * %ok ko kk %

ENU
wFIN
aF AN
FIGURE 5. EXECUTION OF THE SOS MODEL WITH SUPPLEMENTAL

FORTRAN INSTRUCTIONS MODIFICATIONS
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FIGURE 6.

BRUN?/Z/T SAMPLE 1995859 PUR IEKBLINZ25¢391200/5000
BASGer T TAPENAME» 1 v SAVEU2
LASGeT GPSSEHrF2
WASGeT DUMNYPeF2
WASGrT MUDELF2
BCUPYrRSA VASTeR*GPSSEd.2GHFSSES .
bHUGYP <KKPRCGRAM FILE UPDATE NUMBER AAALD D>
FAkINQERT AalL SUbPROUVRAM UPDATES AND INSERITIUONS HEKE**x%
WPREF GPSSEH.
BMAP» XS GPSSEBMAP 1GFSSEB«MAPGHS
LHUGYP <LKKSUS vOUEL UPUATE MSFU VERSION L1i=-5Bgd>>>
BUOATAPL FILEZ»MOULEL
-1s1
L ASSENMBLER
JOb
*xkINSERT ALL ~OUEL MOUCIFICATIONS HEKE #%x
- XXXt XXX
ENU
wEND
bSETC 2
leBRKFT PUNCH$/0UMMYP
b XuT GPSSERMAEGFS
lkAUD MODEL .
eBRKFT PUNCHYE
sDATAPL UUMMYPIMOUEL
-YYYrYYY
START 501
hEND
eREWLINU TAPENANE
hCUPUUT GPSSE8» TAPENAME
wCOPY rM MOUEL» TAPENAME
hEKS GPSSEH.
sREWIND TAPENAVE
LCOPIN TAPENAME» IFFS.
hFREE TAPENAME.
bHUGYP  <REVISION NUMBER CLC TU IHE SYSTEM FILED
bPRT T .
o XWUTrLA SYSHAMSFCSLISTIV
isF AN
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A few words of explanation are needed before the user attempts
to create a tape containing the inserts and additions to either of the
major components of the SOS Model. In the control card sequence
(Figure 6), it should be noted that there are two insert cards, one
with a location number of XXX and one with a location number of
YYY. Before attempting to create the tape, location number XXX
needs to be replaced by the location number of the GPSS II START
card. At this time in the control card sequence, the System Model
Description is assembled with all the statements reassigned new
location numbers. The START card has been temporarily replaced
by an END card which prohibits the execution of the model and pre-
vents an error occurring during the assembly process. Location
number YYY needs to be the new location number of the inserted
END card and is determined by knowing the total number of new
cards added (CA) and the number of cards deleted (CD) from the
current version of the model. The new insert number of the END
statement is found by:

YYY = XXX+ CA -CD

At this time in the control card sequence, the START card per-
manently replaces the END card prior to storing the System Model
Description on tape.

The sample control card sequence (Figure 7) is an example
of one execution of the SOS Model. Multiple executions are possible
by following the procedures outlined previously in this section. The
numbers XXXXX on the @ASG, T TAPENAME card should be replaced -
by the number of the tape to be tested.

F. Mnemonic Inserts to the System Model Description

The control card sequence (Figure 8) is used when the modi-
fications to the System Model Description contain mnemonic location
references in the GPSS block types. Mnemonic references are helpful .
during the development of major modifications.to the SOS Model when
block location numbers are in a constant state of change. The presence
of an insert card containing location number XXX should be noted in
Figure 8. The number XXX should be changed to the location number
of the START card before an attempt is made to execute this control
card sequence. This will place an end card immediately after the
START card as is required by mnemonic decks.
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BRUN®/Z/T SAMFLE 1995999 1 PURIERBINZ25+30150

RASGeT TAPENAME » T o XXXXX

BASGYT GPSSE&PF2

LASGerT FLILE2F2

wWASGr1 MODELFg

REWIND YAPENAME

WCOPLIN TAPENAME »GPSSES .

BCUPYrG [APENAME PFILER

FREE TAPENANME

BDATA FILE2MOUEL

leEND

W XG0T GPSSES.NAPGPS

e ADD MODEL.,

XA kAKX ACUMMENT CARD* ® k%% k%

FRRKKKAKUATA CARLK * ok ok ok ok % %
END

LF 1IN

bFiIN-

FIGURE 7. TEST OF AN UPDATE TAPE

s RUN» /7T SAMPLc5999999.PURlERBlszsosalsu

bASGe T GPSSEYPED

LCUPY»KSA MASTERXGFSSEd . 1 GPSSEY .

BASGr T MUOUELFQ

¥ INSEKT ALL SUBPRUGKAM UPUAIES UR INSERTIONS HERE *#*%
BDATA FILE2,MOUEL

-1,
ASSEMBLERK
vwOo
*HEINSERT ALL MOLEL MOUIFLICATIONS HE RE %% %
=XXX
ENU
o END

bXaT GPSSE8MAPGPS

sADD MODEL.,

* Kk k2 kKCUMMENT CARU * %k k¥ k%
FRXKERERKGATA CARU X%k ko ko
hFlN

ok LN

FIGURE 8. EXECUTION OF THE SOS MODEL WITH MNEMONIC
INSERTS TO THE SYSTEM MODEL DESCRIPTION
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G. Example Production Deck and Explanation

Figure 9 is an example of an SOS Model production deck with
temporary System Model Description modifications. The System
Model portion was modified to change the statements at locations 51,
489, and 513. The modification at location 51 altered the capacity
of the Booster maintenance facility and the modification at location 489
changed the number of available launch pads to 3. The modification
at location 513 resulted in a mean time for countdown preparations
of 2.0 days being associated with block number 80,

Two executions of the SOS Model are required to complete
the case study. The @SETC 4 command is used to obtain a listing
of the time distribution parameters contained in the Systems Model
Description. The @SETC 3 command is used to prevent a listing
of the System Model Description for the last execution of the program.
An example of the TABLEI] output from the above run is found in
Appendix C, o

The first requested execution of the SOS Model uses traffic
density four with the number of LUT's and launch pads fixed at three
and three, respectively. The number of active Boosters and Orbiters
for the first study are four and five, respectively., The random number
seeds for the entire case study are constant. The random number
seed for the Traffic Model Simulator is 3154267131 and the random
number seed for the Shuttle Operations Simulator is 4339968911,
(Note: Any ten digit odd number with the last digit not ending in five
may serve as a random number seed.) The second execution uses
the same study conditions as the first execution with the exception of
the number of Orbiters being changed to four. Sample output of the
summary table and the GPSS II output resulting from the above case
study can be found in Appendix D. '

25



"THAOW SOS HHL A0 NOILNDAXH HHIL YOJ4 JdDIAJ NOILDNAOYd ATAWNVXH "6 TINDIA

T1689666CHTCTLOZHGTC

0TXY nOGeM

NT 49
. NT 43
aN3
¢ h b H
SINIAIYTINANIY IZTS L2374 40 NOTLYNTWANI 3O
*A(0OWN ANy ™
SA9AYN*BISSHS LAY
¢ D13S
nN3J
. Qg h H
SINTIAIHTANIM AZTS L3374 4D NOTLYNTANII 30
*300WN ANy Y
*1300A4 A0y
SHIIYAN*RISSAD LAY
h D138
amM3e
0R ppNZy NOGTM eH o734 AL
E1G+ETG-
el T v 1? an3Ino ng
ARHIEAh=
T ALTOVAYD 2
16¢TG~
N300A¢ 23T 4 YivO™
*RIASSAHD I *RIASSAHIKYIALSYAN YSHIL4ND
24473000 1495y
244835549 [49<vy

NGT¢CeCZPNTANIITHNAIHHH5RA ¢ ITANTYS d/ 7 ¢NNXHY

26



REFERENCES

Shuttle Operations Simulation Model Description. S&E-012-001-
2H, Rev. A. Marshall Space Flight Center, Huntsville, Alabama,
February 15, 1971.

Univac General Purpose Systems Simulator II. UP-4129 Reference
Manual.

Ghiglieri, F.J. and Porter, D.G.: Requirements for the Inte-
gration of Confidence Interval Logic into the Shuttle Operations
Simulation Model. Interim Report ASD-ASTN-1485, Teledyne
Brown Engineering Company, Huntsville, Alabama, March 1972,

27



APPENDIX A, SYSTEM MODEL DESCRIPTION LISTING



PRECEDING PAGE BLANK NOT FIT MED

0ss VIII Ss 4S0000
T T T T T e e 62f VIII [ ALIOVAYD " % T T T gs0000
- 0If VIII 2 ALIOVdYD £ 250000
R 1o 0 D ¢ 4 § - A O & ) 7| 1) AR 150000
062 VIII T ALIOVdYD 1 050000
T T T 082 VvIII ’ « 77 TTen0000
0LZ VIII S3I1IIVdVYD 39VH01S . 850000
T T T T ‘g9z vIIIX TTOTTT T T T T T TTTUIRGGOGE T
06T gIII ; - . 350000
. B 115 G - & & S, T T - T R X et o Lo
OLT €III . : : * H %0000
- T TS e e e 09T QIII—-=———m—m——o— e et -——- R e e LTI SIS T T TR 0000
ST 8III 00T -SYIAWAN NOTLIOVSNVAL . Z4%0000
T T T . G4T 8IXII gz - T TSEILANVEVYT I B € 7+1)
0z OIII DS —-SINIWILVLIS 3TSVIHVA . 040000
R 1 ¥4 - ) & 5 G . CTVI0L GANIGROSI  0f - S$3TGY40 ONV S3Tavl ™ %~ ~Brouo0
OIT aIII 0T - SNOILONNS * 8£0000
T T T T 00t 911X SNOILVI0T XIAVS & “I£006807
06 dIII SIHILINS 21901 * 9£0000
. T T ) o8 8IILC - ’ S3INING s BEOODT
0L B8IIIX . S39vy01LS . 9£0000
R v E° R~ ¥  © G ot T T AR N i 1 0 1 oo )4 R S f N [o )]s e
0s aIII s®2018 * 250000
- TTTtotTe e o« oh 811X I o ) T T TS 6000
gs 8eIII N SLIWIT HVU90dd WAWIXVW INIJUND . 0£0000
i- TTTTTTT T TpeT o8Il T T T . «" T 7Tgzoobc T
02 VIII —_— - . 820000
TTTOWE viiy T T e T T * 1zdoad
~  0£2 VIII . 920000
T T TR T T BEE VIIL R T . o R Y4 e o) o [
2T JIIX vi3a £IN . 20000
R & SHE B & & G i ‘WHOJIND F4 5 T TR T T gzooae
012 VIII LNV iSNOD 199 . 220000
TTTT@e viir o TUTTTTTTTOC AYWHONGOT ™ 7 BN - .,I: . TTTiZodaoo
A 06T VIII AVILININOD X3 8 . 020000
I - Ty T o8t VIII T AYWHON ~ TRy T T T T T . 610000
OLT VIII YVININVIHL £ . 810000
T 08T VIII TTTeTT o T T C 710000
0sST VIII S300J NOILNSIYLISIQ 3HWIL uuz<:zoumua . 910000
IR o 3 S5 & & S o ’ T - - * ST0G0U0
0ST VIII . 4210000
T oo " oer viir 7 T Te TTT TET0600
0T 8III {S¥NOH 39T = AYO SNINHOM) . Z10000
T T ” OTT YIII (AVQ SONIMHOM Vv 40 O0OT/T) SAVG ONIXY¥OM INIW JO SWu3l ’ TUTTT T TTTTII66006
00T VIII NI 3dV WY¥90¥d SIHI NI . 010000
N I 5 & & S e T 7Q@3sS$Fdx3 S3IWIY vw T T T T T A 600000
’ 08 VIII . 800000
A ¢« PARE D & § ¢ o T T T T T laogea
09 VIII . 900000
T Dm.‘ VI e e e e e T 2T L S L S L LTl R e Ty e S s L To s VI
gt dIIx ZLBT4TE *¥VW 0-IIT NOISY¥3IA J4SW 13Q0W NOILVINWIS SNOILVYIHO ITLINHS# 200000
[} Vi I == o I T L L T L L T L L L L L L L T L D L L L L L I D L L I L DL AL I T I T I LT DI S00000
0z VIII . % . __<ooaoo
o T oo - ’ . ’ gor 100000
69 39vd - 2ZLTZg0 31va <<<Q-IIT NOISH3A J4SH 31vddn 1300W S0S>>>



ass

- S e - 072

093
804
0hg
0g9

0oT9
[a]0):]
J6s
08s
OLS
Das
0ss
0hs
pgs

01s
oos
06h
agn
0Lt
094
0Sh

ceh
Gch
OTh
coh
06¢g

als
uss
ass
o

(223 39Vd Z1TZe0 31va

T4

aZzs.

T Ohy

VIII
8I1I
VIII
g9I1I
VIII
VIiI
VIII
11
8III

gIII

VIII
VIII
VIII
VIII
VIII

fVIIT

g9I11

‘8III

aI1I
8111
9III
8III
8III
VIIX
8III1
VIII

VIiIi--

YiII

o8y

VIII
VIII
VIII
VIII
YIII

VIII

VIII
VIII
VIII
VIII
VIII
VIII
VIII
VIII
VIII
VIII
VIII
VIII
VIII
VIII
VIII
VIII
VIII
VIII
VIII
VIII
VIII
VIII

JONVNIINTVH 01 ¥315008 IHOdSNVYL141NT WOY4 ¥31S008 3ILIVH¥VJ3S — 6T _oTTO00
(D) 39V¥01S 01 JHOMSNVEL61SIL/HSIGUNII NS INIVH OL 1N7T LH0OGSNY YL — 8T » ‘60TDOD
GVd WOYd 1N7 HONNVT 1S0d JAONWIYH — LT = 801000
39vd0L1S (SinT) ¥3IMOL WOIIIEWA HONAVT <791 s 7 101800
. ST * 901000
NYNL3Y¥ ¢NOISSIW WH04Y¥3d 411840 OL 1S008 ¥3ILI8H0 - 4T » 7 SuTo06 ~
, 39VYOLS ¥3ILIGHO - £T ¢  ©0TO00
(D) 39VHO0LS Ol LYOJSNVHL4LIS3IL *1S3IL SWILISAS 0L ¥ILIBHO LYOLSNvyL ~ 2T # 7 sotogo’
. " -7 (®) 3IONVNILINIVA 4311840 - IT Z0TIC00
(0) ONIAYS ¥3116807 = 'gT TG00 T
6 = 001000
e g e BoHD
L » 860000
9«7 T e0000 T
S 360000
- e T FOVE0LSTYTLS06E =" T» 56 0000
(D) 39VY0LS 0L LYO4SNVYL41SIL 41531 SW3LSAS 01 H3LS009 LYOASNYYL - £ = 760000
(9) IONVYNILINIVW ¥31s008 - 2 7+ 777 'fe0000
(D) ONI4VS ¥3I1S008 - T 260000
*W3HL HIIM Q31VIJOSSY 3n3n0 ON 3IAVH (0) NOILVION . T £ Tefs o
3HL A8 Q3M07703 LON 38V HOIHM SNOILINI43Q 3H]1 °*39VHOLS * 060000
3JHL SQO3333¥d AIIUIVIAIWWI HOTHM 303N0 v 01 ¥3438 OSTy ™~ — T TR 0000
(0) NOILVION 3JHL A8 Q3IM0T104 3y¥VY HOIHM SNOILINIJ3Q 3IHL — JION * 880000
. : - ok UG
SNOILINI43Q 30n3N8 GNY 39VHOLS * 380000
o TOTTTRTTTTTTTTRRa0u0 -
—_—— — . 280000
. LTI 6000
* 280000
lllllllllllllll —————— o i e e o e e e e e e e T faﬂﬂlolal
T ALIOVdYY 1€ 080000
T 7 TALIOVEYO oY TR LU0
I ALIDVdYI B2 810000
T ) B U o 1 * ) 2o IR /Ay & N a1 11+ [ o J
2 ALIOVAYD 12 910000
. . R T o
z ALIJVdYVD  SZ 410000
, . CLuhes T egze el o000
Z ALIOVdYD g2 - ZLpooo
- - - - IR A O @ ¢ 1 I |- o RO ¢4 1] 110]
. 12+ 0.l0000
- - "TT T ALIIVEYD TTTOZTTTTTTTTRIDBO0
1 ALIOVAYD 6T 830000
o © 2 TALIOVEVD 8T - L90000 -
z ALIOVdAYD LT 930000
o T - TOT T CAIIOVEVDT 9T T §9UO0U T
' STs #390000
6T TKLIOVAYD HT £30000°
& ALIOVdYD €I 230000
T ATIOVAVD zt © 130000 -
. z ALIOVdYD  TII 030000
co - o TTTTUTRIIOVEYD CGT U TUTUBSOOOT
6% 850000
g "L50000
L 330000
— B Sl

{<CU=ITI NOISETA IISHILV AN "TIGORSTSOO>

A-3



TL

39vd

‘TLtego 31Lva

S3T000

$9T000
w9 T0G0

i

£3T000°

Z910Qa

191603

as 1000

" eSTO00
8STCA0

CUTTTLSTa00

35S 1000
SSTOO0T
#S TO00
TE£S8TO0007
ZS 1000

s ey T

0s 1000

e T 0D

81 T0Q0

TTLHTO00

941000

TUTTTUERION0T T

w#h 1000

T TEHTO00

Zh 1000
T TIHTIO000 ¢
0H TG00

T UUTTZETOO0 ¢

6£T000
8£ TG00
LETI0007" <
9£ 1500 oA

A

L€ 1040

TUTTTTggY OO0

2£ 1000
Igtooa
gL 1I0C
“62T1000
8ZT000

029 §III 3TI8YIIVAY LON 10T YO/QNV ¥3ILIBY0 -~ L =
gT9 8III S1S3INO3Y HONNVT Q3Livy3IN3Ig VL0l - § &
009 8III 379VIIVAVY 10N InT d0/0NV d31I950 HO/GNY ¥315008 - & #
065 aIII 3GV IIVAY LON SI ¥3ILIBYO & "«
08s 6III . 3718V IIVAY ION SI ¥31S008 - £ =
gLs 9IIT 379VIIVAY LON 3dv 4311640 ONY 4315008 - 2 =
09S &IiX 379VvIIVAY 38V ¥3LIGYC GNY ¥3is008 - T »
0§S 9III .
ohs €I1I *
0gs 8ITI *M0738 Q3INIJIQ SV G3SN N3IHL 38Y A3HL *
026 GIII®AT3AILI3AS3E SINT ANV ¢SYILIGEO0 *SYILSO08 40 Y3IGWNN 3HIL *
0TS 4aIfI JZITVILINI 0L J3SN LSYI4 33V 2T ONV ¢TT+0T S3IX3IAVS - 9 JLION *
gos 8ILX *IN3W31VLIS 3HL SNIY3LNI *
o6h 8III SNOILOVSNYYL JHL 40 INAOGD IWIO0L 3IHL 1INISI¥43Y *
08t G9III SNOILINII3G S9NIM0T104 3HL Q31VLIS ISIMY3IHLIC SSIINA - v ILON *
09TTIVIII : «
OSTIVIII SNOILINIZ3IQ X3AVS *
OhTTIVIII .
OETIVIII-—m—m——mmm e R it it B
0ZITVIII v
CTTIVIII *
ODTIVIII-—mmmmmm e e J _ g
G60TVIII 666666666666 v} G

080TVIII F4e! 01X NOI1ONNY T ~°

0Lt 8III e e *
094 9III *{(0TIX=INJ) 3NO GL 3NO SI *
ost 8I1I NOIS¥3IANOJ 3HL LVHI HONS 03GI¥IS3C SI NOILONNA 3IHL °M2071G *
Obh @III 3IONVAGYV Nv NI 43IJICOW ¥V Sy Q3sn 39 NYD HOIHM S(INI T NOILONR4 ™~ ~ 7%
ogh aIII OLNI {OTX) OT X3AVS 3718VIUVA WILSAS LNdNI 3HL 1Y¥3ANOD 04 *
gzt 8III @33N SI LI °*{6666664666666) ONV (D3%0) 1v 03LVI07 34V SINIOd =~ &
0z OJIII GN3 SII,"T 30 3d071S Vv HLIM NOILONN4 dVINIT SNOANIINOD ¥ SI - T »
OSDTVIII o : e
OHOTIVIII SNOILINI43Q NOILINNS *
0£0TVIII i ; T &
B20TV I Il mmm—m e e e - e ———
0TOTVIII T Ty
OCOIVIII .
066 VIII--- -— —_— - ———— - ~*
OTH 9III (E) °SINIW3T3 3TJ2IHIA *
00w 8III ¥04 1IvM IAISSIOXI NV 01 3nQ G3TIIINVD N33d SYH 80 4SIABIY ™~ 7 7
06s 9III S1I 13W ATTINISS330NS ¥3IHLITII SVH W3IHL 30 INOYA NI ATILVIAIKWI *
g8g §III NOISSIW 3JHL T1IINA LIVM LISNW SNOISSIW 9NIQ3I3IIINS *3IHIL Vv 1V ~ *
oLg 9IXI NOISSIW 3NO 0! SIN3W3ITI 3ITIIH3IA ¥0J L1S3N03Y 3HL SI0IHIS3y - IS =
oL6 VIII *INIVW Ol ¥431I940 LYOdSNVHLeYILIAH0 ILVEVIIS*3INITHIAN LHOASNVHL - QF =
096 VIII (NOILVY¥3dO 3LYW 3HL 40 ONINNISIG 3HL O1L ¥O0I¥d ATILVIQIWKI) *
09g 3III (9) InY ONV d3IIIBYO0 $y¥3I1S009 LXAN H03 IIVHOLS AGVIE = 62
o6 VIII NOILVY¥Vd3IS HONOHHL 34014I1 - 8Z *
0£6 VIII GVd HONNYT HSIGUNAIY = LZ =
0z6 VYIII . 9z =
016 VIII dvd WOYd 107 OGNV ¥31I9404¥315009 JAOW3Y — §2 ¢
0o VYIII e =
‘068 VIII ) ’ T ) o NMOQLINNGT =gz
088 VIII ’ NOILVYVd3¥d NMOQLNNOD - 22 =
gss aIIx {39VY0LS GILVIIOSSY ON T
Ohe 8IIX SI 3¥3HL -310N) SITLITIOVY (OVd IH1 INIQG3IFIIdd A TWIVIGIWWI 3IN3ING - 12 =
pgg 8III ‘ (8) 1N GNV ¥31I3404¥315008 dNMOOH GNY 3LVW — OZ *

¢
i

'

L2100
321000
‘szioog
#Z3I000
£2T000
2210035
" Teigoaod T
0z1000
6ITO00
8 TT0Q0
LTI1000
STI000
TSITLODTT
HT1080
£TIT000
zZ1I600
ITI000

<<KG-IIT NOISY3A 24SK 31vGdn TICOW S0S3>>”



ZL12¢0 31va

090T9III 39vH0LS 318ISS0d 1S3IT¥V3 JHL SIN3ISIY4IY 0STVv SIHL °HONNVI OL * 222080
OSOTEIII NOILVILINI dAMCOH ONV 3LVW WOuJ 3T1D0IH3A SSIV0¥d Ol JHIL WOAWIXYW - & = 12200¢C
OhDTEIII * a2zoogo
OTT JIII (MOONIM QGNOJ3S * 612000
00T JIII ONYV I1SHT4 NIIM13Q INILI+ (A8 GISSIW SYM MGANIN 1SdI3 3WIL) * 812603
06 02111 MOGNIM HONNV GNOJ3S 04 3IWIL - w = 77 77{Zaoq
086 9III * 912000
0L6 9III (3WIL NAGGLINNOD)-(HONAY 330438 1337 3IWIL) * sT200g™
096 8III ALINNL1Y0d4d0 HONNVT 1SHI 4 Cx »1Z000
0S6 aIII 3HL ¥0J NMOQINAOD TYNId4 40 NOILVILINI 3IHL GNv SNOILv¥3dL0 & " 77 TETEE00
ote §IIX NMOG LNN0D3¥d 11V 40 NOIL3TdW0D N3I3MLI3G IWIL GI10H INILVOId — § = 212000
ag6 GIII R S e As T
08 JIII *S3T9VI¥VA ¥3I1v1 NI LINNODDV OLNI NIwvi SI SIHL * 012000
0L JIIIX ®*3AIiv93IN 38 TTIM ZA O3SSIW SI MOONIM HONAVT LSHI4 4I -310N * ~ sGzogo
gz JIII (1IX3 39v¥01S 316ISS0d 1S3ITMV3 WOHd 3WIL * 802000
016 9III Q3Sd¥13)-¢1IX3 39VH01S 3ITGISSOd 1SITTEVI WOHL HOINAVT 0L 3WIL) e T TLBE00E T
006 8IIX (NMOQINNOD 3137dWOD ONV JILVILINT 01 HONAVI 3Y¥0338 SNIVW3IY * 902000
068 911l 3WIL IN3IJI44NS JI 3NIWH3ILIQ OL Q3SA) HONNVT 380438 14371 IWIL - 2 » s0zZdogs
g88 8III * 02000
018 9III (39vHO0IS NI 3IWILI+(3WIL 1HOIT4)-(3OVHOLS 40 IN0 3IWIL) T T £62000°
098 8III ¥431S009 HOV3I ¥0d4 3WIL 9NISSIV0&d ANNOYY — T = 232000
09STVIII i T e T TTTTTIRIgunTT
0GSTIVIII SNOILINIZ3Q 319VIHYA * 00z003
OHSTIVIII ¥ 661000
OEGTVIII-——====—==m= - -—- ——— - —-——— —————— * 861000
C2SIVIII * L6T300
JTSIVIII * 361600
COSTVIII~————mmmmmm e e m e ——— e le —mm— e B e e e e {3 $eR¢1¢
%9 0211 SYNJ00 HONAVT HOIHM LV MOONIM AYVHINd 4314V 3WIL 30 LNNOWVY - SG§ ¢ 461000
£9 JIII - hg ¢ £6T000
29 JIII - ££ % ° Z6T0380
T9 JIII - 2§ 7 161600
258 9IIX - 18 = 061000
ghg 9III S3HINAVT G3HSINdWOI3V ATINISSININS IVLIO0L - 0E T e8Y0QC
09 JIII avd 3H]1 NO Q3dIVd3y¥ SYM 3IT0IH3IA v SIWIL 40 HIGWNN - &2 * 881000
0§  JIII MOUNIM AYVHISd LV SIHONAV 30 H3IGWAN - §2 % ~ 7 L8T00G
gb JIII YOLVIIGNI MOGNIM HINNV - 381000
co8 811X MGOUNIM HINAVY SLIVNYILTY NV LV G3IHOINAVT SIWDIHIA 40 YIGWAN 3HLI - 587000
96L SIII ALTIIGVIIVAVYNA GVd Ol 3NG Q3SSIW S3IHINAVI — G2 * #8T000
gsl 8IIX (MOONIM HINOV1 ONO23S ON) OVd WONJ U3IAOW3Y¥ SITIIHIA - HZ *7° ~~ 7 g8IOTU -
gLy €IIT (HONNY 1X3IN SNIVHLSNOD) QVd WO¥4 GIAOWIY SITOIHIA - £Z = 281000
D9L 8I1I ' (avd NO 38n7Ivd4) OVd WON¥d Q3IAOWIY¥ SITIIHIA =722 % ~~ 18T040
964 8III NOYSSIA IN3HHND 403 ALINNLH0JH0 HONNVI ASHI4 40 3IWIL - TIZ * 081300
abL QI1I NOISSIW IN3¥HND ¥O0Jd S3ILIINNLYOLHO0 HONAVYT NIINL38 3IWIL - G *° ~~ LI000 -
J€¢L aIIl - 6T * 8.T000
02. 8III HINAVT IN3BYNI TTINN 3WIL - 8T~ 77 11000
T 8III NOISSIW LIN3IYH¥ND 40 3dAL NOISSIW — LT = 9.T000
g€ oIll NOISSIW IX3IN ¥0J NOISSIW ¥31IZY0 J0 HIiONIT = 9T *° SLTICO0
a0L 9IIX NOISSIK IX3N 804 S3ILINNLIYOJAO HONNVT N33MiI38 3IWIL1 - ST * ©1T300
069 8III = BT e £LT300T
089 8III . HONNYT LX3IN TILINN 3WIL - £T * ZL1000
Gzs 8III (3A08Y 9. 310N 33S) NOXSSIW {X3IN 804 3FdALl NOISSIK = U % 111000~
099 gIII {3709y 9 310N 33S) NOISSIW ¥31I330 LX3IN 3HL 40 HLINIT 3IHL - IT = 041000
gss 8III (3A06Y § 3LON 33S) T NOILIONN4 OL 3I1GVIEVA LNdANI 3HL = 0T * 777 ©971000
gng 9III -6 =* 891000
0g9 4IIX JIGYIIVAY ¥V ¥Y31IGY0 GNV ¥3ILSOCH N3IHM 31gvIIVAv LON InT - g 77 "7 7;31ip00

<<KKQ-ITT NOISY3IA J4SH IJIIVUIN TIWOW STSOI>™

[FaY
[J

<C



€L 39vd

211250 3lvae

0L¢ JIII
g9z JIII
OL8TIVIII

© T O098TVIII
" BS8IVIII

O#8TIVIII
Z9£T8I1I
0Z8TVIII
OT8IVIII

1 082 JIII

O6LTIVIII
08LTVIII
T9ET18III
09.TVIII
042 J1III

‘0£g JIII

0<ZZ 2111
012 JIII
002 J2IIX
G6T JIII
08T JIII
0LT JIII
C9T JIIIX
0ST JIII
ORT JIII
Q€T JIII
GeT JIII
09€£T8III
0SE£T8III
OHETEIIX
DEELTEIII
02£T8III
OTETOIIY
00£TAIIX
062T49III
092T811II
0s2T9I1I
OhcTI8III

"DEZTHIII

0221811
012T48I1I1
00CTEIII
06TTBIII
081T81IIX

S pLTTaIII

09TTaIII
OSTTAIII
QHTT8III
0STTAIII
GZTTIEIII
OTTTISIII
0O0TTEIII
060TAIII
080TEIII
0L0T9III

G0 SI MOONIM 3HL T=STA i3I

(NMOGLINNOD TYNIJ JO0 HIONIT)—(AE QISSIW SVM MOONIM LSHIJ 3HL
3WIL)+{MOONIM INJHYND ONV KOGNIM LISHYIJ N3IIMLI38 3IWIL 40 HION3IT)

T SNOTLVINWIS 407 ¥IGUAN NVHL SS3IT INO = INVLISNOD NIISSVY ™
031037700 3¥V SOILASILVIS HIIHM 04 SNOILVINWIS 40 Y¥38WAN 3HL - OT

HOV3 NI S3WIL WAWINIW 40 WNS = INVISNOJ NIISSYI™

NOILVILINI JdaMOOH ONV' 31V¥R W43 ITIIHIA 553009d 01 IWIL WNWINIW = 8

NMOQJLNNOD 40 HION3IT - 3

HOV3 NI S3WIL WAWIXVA J0 WAS = INVISNOD NOISSY)
*SIN3WITI FIITHIA 3IHI Wod 1IX3

(CBAIHONNYT OL 3IWIL WAWINIW)-((SAIHINAVT 0L 3IWIL WNRWIXVA)
’ *NOILYILINI dNXO0OH ONV JAVW 3IT8ISSOd 1SITI¥YI 3IHL 8313V~
AN3H3T3 370IH3A ANV ¥04 LIVM AVR 1530834 V 3WIL WOKIXVH

Ld-6l6Y 37gVIYVA £T 8.2000
IA-hA T 3BVIWVATTTZTT TTTTTLIZoog T
8A-SA 318VIYVA 133 9.L2000
TU00SATTT O 3EVIGYN T UTT T T slznoe T
SA-TJ3-12X 2TGVIYUVA © ®L2000
§Z6ENM T 318VIYVA B : R 9 ¥4 v}
hd+Td-TTdN 378VIHVA L <Lco0oo
) £3x T 318VIYVA 9 T T TTlzoon
SZESX 378YIAVA S 0.,.2000
CUZARLd TTTTINEVIMYN T TR T T T TeeZu00
SA-ZA 3TGVIYHVA £ 892000
TH-SA ~ ~3I8VIYVA~ ~ 72777 T TTL92000
2d+Td-TTdNW 3T7GVIYVA T 992000
. Cmilo_ i i g ——TgzO00 "
°N3A3 SI MOONIM 3JHL O=STA 41 * 432000
HIONIVWIY NIV1I3d ONV INJILI0NT QUVISIA 2 A8 d3IGWNN MOONIN JICTAIT =~ T TTTTTEeZOnn T
d 292000
T TTRTTT T UT8zu00
4 G3cooo
. "MOGNIM INJHYNI ™ 7 "~ 7 7T GZU0T
3HL LV HONAYT 8034 NMOGINNOD TVNIJ 40 9NINISIS 04 L1437 IWIL - 4T » 852000
LT Rtai Sy T T Eatri e iiieg it < T5Z000
(MOONIM GNOJ3S ONV 1S¥XI4 N33IMLI3E IKILI-(SYUNOH S°£Z) - 952000
SMOONIM QQO OGNV N3A3 N3IIMLIIG IWIL 40 HLONIT =ET 7«7 5382000~
. . * 452000
{NMOQ INNOD 40 HLIINIT)-(MOONIM HOINNVT GNOJ3S 0L 3WIL) ™~ 7% 7 ysz000
MOQNIM ONOJ3S 3JHL ¥0J NMOGLINNOD TYNI4 30 9NINIO39 0L 3IWIL - 2T » ¢S2000
. p i oYLl g e e e e S e e T
* - 0S2000
T T w2000
- IT = 8h 2000
TS T TTTLIN2000
(Q¥VI LuvisS 3HL NO G3I4I33dS * S%2000
T S52000
. 442000
A R o P-4t f
€S 3TGVIYVAI-(IWIL LNIYENJIDI~-(3WIL HONOVT) . 242000

NOISSIW ¥I3HL OL JAILVI3H JdNMOOH ONV 3LVW 40 NOTLVILINI 3THISSOd ™ o~ " T4%Z0J0
1S3ITWv3 0l dOTIYd 39VE0LS AQVIY NI 0T3H 5yv S3TIIHIA 3WIL - 6

0h2000

(NOILVH¥3d0O HOINNVI3dd

13X 38 0i

SI MOGNIM HONNVI 1S¥I4 3HL JI SIN3IW3ITI I1IIH3A 3IHL ¥04 LIXI
39VH0LS 3791S50d 1S31V1 3HL SIN3ISIUJIY OSTW SIHL *HONAVT OL

62000
8£2000
T LEZO00
9£2000
TTTTTEEZ000
4£2000

L TR Y

(39VH01S NI 3WIL)+ (3WIL LHOITA)-(3ISVH0LS 30 1n0 IWIL)

££2000

<£2000
T€2000

g£2000

LR I A

¥31I6¥0 HOV3 ¥04 IWIL INISSI0¥d ANNOYS - L

(INVISNOD G3INOISSVIUd)

622000
822000

22000
922000

(NOI 1V¥3d0o HINAVIIYEd

$22000

LIRS K I

£22000

<<<O-III NOIS¥3IA 04SW 31vadn 13G0W SO0S>>>

A-6



LA

3Jovd

TTTTTZTITZE0 "31va

0ceeZvIliI
0TZ2ZVvIII
00¢ZVIII
08T2ZVIII
OLTICVIII
J9T2VIII
0STZVIII
DYTIZVIII
OETZVIII
0ZTZVIII
TLSTEIZI
0602VIII
080ZYIXII
0L02VIII
090¢VIII
0S02VIII
0H0ZVIII
O£0CVIII
020eVvIII
JTOZVIIL
000<ZvIII
066TIVIII
086TVIII
OL6TVIII
0S6TVIIL
0S6TVIII
OH%6TIVIII
J£6IVIII
0Z6TVIII
OT6TIVIII
O06TVIII
068TVIII
0LSTE8IIX

T 09ST8III

0SSTEIIX
OhGTEIII
0£STEIII
0ZST8III
OTISTSIII

TpOSTEIIX

06HT8III
O8HWI8III
0LHT8IIT
09418111
0sHhTIEI1X

OWhI13III

0£HT8IIX
aZHTaIll
OTHTEIII
O0HIEIII
OBELTEIII
0BET8III
OLETEIIT
088TIVIIIL
gec JOIII
g8z JIIIX

L smmoao.
T« T Tggf£600
——— . CEE000
T££000
1S3N03¥ NOISSIW LS¥IJ 3HL 133W 0L uzwh IN3IDId4ns u»<muzum * 0S£000
T g és 60"
. * 92£000
st L -SILIIoImLs T 525000
ST " otd 191 Y3LIN3 8 #2£000
8 ©2IX at TUNSISSYTTT LT TTTTRE2EB00
' . 22£000
9T 39VY0LS NI SLNT 40 ¥IGRANIZTX ¥ILNI¢ " TZL000 °
* 0zZ£000
» : 0Td =~ &7 TTTHEILRITT9TTTTTRIECDO
TIX ot NOISSY S 8TL£000
] ue«zo»m OINI S¥315008 30 ¥ISWANTITX HIINI &« ~ 7 LIL00T "~
. STE£000
S 0Td 5T CHIANT R UTUTTGTEGUD
) oTX o1 NSISSV £ »TE£000
L . . C e e TDO—
€1 3I9VYOLS OINI mau»ammo 40 Y3IEWAN 0TX ¥3LNI » 21£000
4 S SR & ¢ 3 ¢ [+ ]
21X £ oTX  TIX Il d3H z o1£c0o0
m © - §831I840 Y¥315009 T T T e TTTTTTGAREOD
z T ] FLVHINIO 1 80£000
. . ) . UL R L s T
3zIS 13374 NI a<um GNY W3T80¥d HM3N LUVLS * 30£000
St Sm LT ~—emr oD
N %0£000
s e s e Y
e e e S * 20£000
CTeYILIWVHVET SIHL A OILVINGVL 0SSV ST uadmohwsmczpao SUN3ES * TOSOU0
Y3L1840 ONV ¥31S008 HOV3 3WIL 30 LNNOKY 3HL °Q@31vingvi * 00£c00
39 NVD 3WIL HONNV 0L 39V¥O0LS IAVIT FHL IVHL HINS QINYVH ST =TT ¢ 562000
S1NT ONV SYILIGUO¢SYILS006 50 Y¥IGKAN 3IHL 40 NOILVZITVILINI - OT = 862000
NOISSIW IN3Y¥ND ¥03 Q3ZI3S 39 0L Qvd S3NIS3Q0 =6 ¥ "~ "—Z&200U ™
AYINI 3IOVHOLS Of ONIGNY1 WO¥4 3WIL - 8 = 962000
HONAVT IN3YY¥ND” 304 SITLIINNLYO4d0 HONAVT NITMIIG IRLL =T % SBZ000
’ -9 s 462000
HONNY T IN3H802 3HL 01 IWIL ="§ "¢ " "L6Z000 "~
NOISSIW IN3HYND 3HLI 40 * 262000
4311640 u:» ¥04 39V¥0LS NI 3WIL SV Q3INI4303Y¥ IIAINN IdAL NOISSIW ="h ~& =~ " I6ZG00
"NOISSIW H3iI€¥0 AN3HHNO 40 HION3IT -~ £ = ~ 06200C
NOISSIW - INIUHND 3HL 40 ¥3I1S008 3IH1 ¥0J ISVYOLS NI-IWIL =2~ % 682000
Y431I8YG QNY ¥31S008 HOV3 340 3WIL 1HOIT4 L0l IN3ONIHIONI - T # 882000
2 . . > e g 182000 -
SNOTLINIZ3Q ¥ILIWVYVG . 982000
- o coT R T © 982030 -
e i ——————— e . 482000
) . R vt
. 262000
- : - : _— —————=—s " °TTHZO00 -
CoZAILEX 31gVIYVA ST 082000
‘GA-ZA+SEX ‘IIQVIEYA 4T T T TeLZ000”

K<KKA=ITII NOISUIATIASH ILVAAN "TICORSOSS3OT

A-7



SL uw<&

2LT2¢0 3lva

08L2VIII
ZLSTQIII
J9L2VIII
CSLZVIII
OhlZVIII
0£L2VIII
02L2ZVIIX
OTLZVIII
00L2ZVIII
0B92CVIII
J892VIIL
0492VYIII
0992VIII
069¢CVIII
On3ZVYIII
0€92VI1I
0Z292VIII
0TSCVIII
0092VIII
06SZVIII
08SZVIII
OLSZVIII
0952VIII
0SSZVIII
OhSZVIII-~-
0€£82VYIII

STX £TX £
HONAY

Ix4

T
0z
6T

IN3WIEINO3Y IId44v¥l G3123r0dd NO Q3SVE SIHONAVYT ILIVEINIO =

ZTX

IX3N 30 S3INEI¥LLY 3LIVH3INI9 01 d13H

S1S3n03Y¥ HONAVT 40 Y¥3IGWNN IHL LNNOD=»

11X

1

™

+5

is
£47

d13H

X3AVS

31901
31vsg
31VY¥3IN39

. 0e£000

124 ' 68£000

* 88£000
‘Isgcdo’
* 98£000

1c S8£000

* #8£000
£8€600
* Z8£000

oz 185000
6T 08£000
8T - 6L£000

. 8.£000

“LLg£000

3.£G06
Y & {1 Y11}
4.4£000
£L£000
ZLE000
ILE00C
0L£003
"69£000
832000
"ls£000

INIOd SIHI QZondqcu G3LVYINIS um< WZOHhuqmz<mh ZOthgasz 3HL

02SZVILII-
0162VIII
00SZVIIX
Q6hZVIII
J8HZVIII
OLh2ZVIII
0942VIII
0GHZYVIII
OnhZVIII
0EHZVIII

93£000
S3£000

0ZH2VIII
CThevIII
00HZVIII
06g£CVIII
08£2ZVIII
0LE£ZVIII
09£ZVIII
0SgevIII
Ohg2ZVIIL
0E£LCVIII
0ZeevVIII
BTLZVIII
00£2ZVIII
0622VIII
0822VIII
OlL2ZvIII
09Z2ZVIII
0GCevIII
OhZ2VIII
0g£22vIII

LT

TZ HINOYHL ST X3AVS JZITVILINIIY ONV NYNi3y s

STX £IX 6

*03Y¥ HONNVT L1S¥I4 JILSITV3Y JH0OW V INIWH3L13Q 3 dI3H T1Iv3 «
9T

HONIYY SUI 133W 01 3IWIL H9NON3 SVH °

ST T

JWI1l ¥V 1S NOILVINWIS HIIM BOLVIAWKWND HINNVY 0L 3IWIL FZIWVILINI®

ZTX

SA

H108

T1X

39

12

STX
£TX
ZTX
TTX

<<<A-TII NOIS¥IA DASH FIVO4A TI00W ST5555

31VNIRY3L

£y

13/

81X

194

JI901

d13H

34VdW0D

X3AYS

X3AVS
X3IAVS
X3AVS
X3AVS

IR

#3£000
TTTTTEY 00T
<9£0040
139£000
39£000
“6S€00C
8S£000
IR £-3 X+ 7o I
9S£600
‘SS£000

»S£000

].{Qi.‘hlqbanu

(
'

.- % 9 &

L1 £S£000
) S 58000

* IS8040
0S£000
* 6HE£CT0

ST 85£000

» LY €000
95£000
* " 'skcooo

L) hHE£000

034 HONNVY L1SUI4 JI 3INIWY3IL3Q =

* £4£000
Zhe 000
* © Th£000

£T OhEQU0

“6£50G0

21 ~ 8££400
13 LEE000
ot 9££000

6

S££000



~gy -

39vd

“z1Tz£0 3lva

J0£EVIIL
0T9TEIII
0D9TEIIL
C6STSIII
39STAIII
06ZEVIIT
08ZEVIII
0LZSVIIL
092EVIIE
GSZEVILI
OhZEVITI
QEZEVIII
0ZZEVIII
OTZEVIII
00ZEVIII
O6TEVIII
08TEVIII
DLIEVIII
B9TEVIII
OSTEVIII
OHIEVIII
OSTEVILI
0ZTEVIII
OTTEVIIL
QOTISVIII
060SVIII
080EVIII
OLOEVIII
090£VIII
BSOEVIII
OhDEVIII
0£0EVIII
020€VIII
OTOEVIII
000EVIII
0662VIII
086ZV¥IIL
CLBZVIII
0962ZYIII
8S6EVIII
gn6ZVIII
3£62VIII
3z62ZVIII
0162VILI
GO6ZVILI
0682ZYI1I
088ZVIII
0L8ZVIiI
0982VIII
0§82ZVIII
Ov82ZYIIT
0ERZVIII
0z82ZVIII
0T182ZVIII
CO8ZVIII
06LZVIII

* 652

123 3Av 31 gs
*

NOILJ3S SOILSILVLS HONNVY Q3SSIW 0L 09 LON JI =
*NOISSIW SIHL 803 379VIIVAY SI Ovd 341 33S Ol X33 hD »

0s 1s
64 Sh
64 Sh
Js2
Sh

HONNYT 3H1 133K

Lt Sh

hh
£h
ch
INd T Th
s3]
3

8L

H109 ST3NS 31v9 oh
H108 £TANS 3ive 84
H10§ h3NS 31v9 Lk
I 3AV3T Sh

TIA 9 TH 34V dW0D Sh

.
0L Q38301200 SVH AVI3G HONW 001 31 MOIHO»

—-—— -

*
*

H108 WUV W hh
—— - *

1€ 431N3 £h

18 anane Zh

Y4 3AV3T Th

3INVAQY ot

6A o1 X3AVS 6%

62 d3LN3 8¢

*
S3ITIIH3IA 3HL 3IUVKW 0L 3JWIL TILNA 3ONVAQVe
Y

(-4 in3no Lg

ZZ 378VL OGNV Z 378vL NI G3GNTINI 3WIL 30300 39VH0LS AQV3d »

N4 1 - sg

L £g

NOI1JVSNVYEL OL HINAVY IN3HYND 30 SILMGIYLIIV NOISSY

e ———— &

31VNIWY3L E2Y

£y 219G Sg

- 3ONVAQV hg

£IX Oﬁkfk X3IAVS ig
L1Ids 2%

8TX +1c¢ X3AVS 1
SIX ['T4 X3AVYS gg
£IX - 8T X3AVYS 62
PA S LT X3AVYS 82z
TIX 91 X3AVS L2
’ 0Zx L N9ISSY 9z
BIX S NJISSV S
LTX b NIISSY L.r4
3TX b NOISSVY £

S3ITLINNLEODO0 HONNVT N3IIMLI3IE 3IWIL - L
HONNVT IX3N TILNN 3IWIL - §

3dAl NOISSIW - #

NOISSIW ¥31I880 3HL 30 HLION3T —

e]

*
*
*
*
*
*

44500
SH 5000
HHhHG00
£HH000
244000
Th 4000
044000
eE£H000
BEHODO

LEHDDOU

9¢£6000
SEH000
hE£4000
££4000C
Z£6000
1£ 4000
0gh000
6Zh000
824000
LZHU00
924000
SZHhUac
h 24000
£24000
224500
T¢H000
02t300
‘B61hCO0’
81H000
LTHU00
3TH000
STHT Ao
814000
"£1Hh00D
14500
T140G0
0TH303
506000
804030

L0R0O0O0

904533
S0H3020
104000
£04C00
Z3h000
104000
GOHw000
66£000
86£000
LEEGO0
96£300

S6ET00 T

h6£000
£6£000
26z C00
16£000

<<KLKG-ITIT NOISY3IA JJISH IIVAdN I13A0W SO0S>>>

A-9



O#8EVIII * 205000
TTOEREVIIT ’ T TTOUUTISIV ITAVIIVAY QVdT 3HL WOYY dVd STHI JA0W3IY * T0S000
- 0ZBEVIIX GNY NOISSIW SIHL ¥03 QVd u4m<4H<>< 1SyId 3HL 3213S . 005000
0T8SVIIT e . 666000
COSSVIII ) . 864000
K Y ¢ (Y £ 2 & & S - ) T T T Tt oo etk T o or T o/ * L65000
- O8BLEVIII . - it - * 964000
T T T T GLLSVITY T I ¥ A W T8 T N9ISSY T 9L S65000
09LEVIII LL ’ : 3] 6 N9ISSY Sz 46 4000
COSLEVIITTT T T T !...!...... - SR ¥ X TTTTTTTTIATTTTTE NOISSY %L TER000
.- . OHLEVIII ~ 9L ox 3 €3 JYVdHOD  £L 26 5000
T T T T T T T e JEVIIT C T TTTGL T T T gM T 37 T z4 C TTIIYVEROT TTZLTT TehO00
BZLEVIII bl oY 3 T4 38VdHOD - TL 06 000
s ) 954 2 ¢ & T 2L TL W T TTCTTZ T UTTTANMANY UL T BEROOUT
COLEVIII * 884000
o QEGEYIIL T TN e e s o - i g g Y0 INI T ORIIIVA T ZSHUDT—
083EVIII - ‘ - * 984000
T [+ - K753 5 # & S T s e * Se%000
OS9EVIII » 484000
- = TTOWGEVILIL ™ 7T TTUT T T TTTIITUITIN s e s e L * 85000
0£9SVIII oL : oz IAv31 69 284000
TUZIEVIEL T TTTTINGTTT TTTT T " B9 T TTTTTTTTTTTIINVAGY 89 TeSU00T
TIS JIII OTX 00ZZX 89 000ZX 008TH £ d13H L9 084000
A o 1 113 4 & ¢ G4 1\ R T T T T U3doW T ONIWT T T ¥VIRANVIEE T e 6LE000
O6SEVIII L9 0z 83IN3 99 8L4000
- - TTTTTOESEVIIT ISAI T T T T T UTTIT Tt ot i NV 9311890315009 IIVHS IIh000
0LSEVIII 39 oz 3nIne  s9 3.4000
OISTVITY T * 575000
.~ OSSEVIIX ALITIOVA dNYOOH OGNV 3JiVHW 303 3INIT ONILIVM- HILINI » 444000
OWSEVIIT I Tt T == * Tih000
OSESEVIIX * 2.%000
anm<~Hﬂ1114¢|:»;x-iﬁl-,-:.i;:,i-....i!!a|z;.!!;|x‘zsi,z:-a C TZ500G0
OTSEVIII ‘ 11 HIVH 49 0L%0Q0
O0GEVILY T HINATT™ q» EEL BTN quuA;wum:mqu: aﬁ §ILIAVEVd * 535000
064EVIII * 834000
gFeSVIIY IR - ;,tzz,mw,w: JAVIT nu 1360600
OLHEVIII £9 0TX 4 NSISSY 334000
ToosESVIITT O T Tt Tt :!.&m;:.;tilstiz‘lilim%iiunjaﬁﬁl,dﬂlllldﬁaaﬂ
~ BSHSEVIII DIX 19 L) zy X d13H  ©s 434000
- ORRTYIIT TR T JAVIT 65 TI%000
‘BEBEYIIX 6S oTX z N9ISSY  8S 235000
TUOZHEVIIT T T T T T Tt otgg TTTTT T TS et CUFIVNGAvYI o LS 135000
CTHEVIIX 01X LS 12 ™ 9% d13H  9s 094000
ODOWEVIIX T T T g T T T S e ey S e IR IT 85 655000
06EEVIIX s§ 12 +1 X3IAYS &S 854000
A 08SEVILL - . IS5000
0S9TEIIX *39v¥04S NI IN3dS SIN3IWITI IT10IH3A 3IS3HL IWIL 3IHL ILVINGYL GNV 3546000
02Z9THIII  #SIIVA0LS FIALLIIdSIY HIIATL WO¥4 InT ONY SuIITd¥0 4315008 TNO IAOWIY » S54000
(GOLEEVIII  37GVIIVAY 3¥V 1NT ONV ¥3179¥04331S008 3HL SIWIL 3O ¥IGWON 3IHL LNNOD » 254000
GICEVIIT e oo : * £58000
OSEEVIII . 256000
ObEEVILY T . T59000
o _BEEEVIII . e —mm e oo — e i 0S %000
3 e & N 2 - "9 ILVINEYIT £6 &%6000
gog oIIXI o £S 53 3av3a1  zs 8446000
OISEVIIY o 2e 7T T oy T3 t2e] 3Jd¥VdR0D IS LH65000
1L 3svd . ZLteg0 3lva I T7TK<<O-IIT NOISH¥IA J3SW ILvadn 13CORW SO0S>>>

A0



g2l J2III v X .mOh<an2H MOONIM 'HONAY 1S¥Id 13S .. % . 8SS5000
..... R 1 7 AN 3 § & S ; T “g8 4 3ivingvyr g " L§5000
) 8oL OIII ] zaonrz:ou JYNI4 40 ONINIS36 0L GIOH 40 HION3IT 34vingvl ~ s 966000
o ’ @69 d1xi T T T T I X - B S BVITTTT T X3IAVS T 98 S%S000
" 089 JI1I zzoohz:ou 4<2Hu 30 wZHZHoum o *G70H JO H19N31 HSIT8VLIS3 d 45S000
e e e T TT A ! > R oy
99 JIII * ZSS000
e T It - TR : e e e B
. 0%9 2111 -unca :uz:<4 u:h :waomzh zh<m >m<sza 3H1 SI wH:» * 0SS000
N g£9 311y T o T T CTm e ™ % T o[ [
029 JIII -— S e e e e ———x 845000
N ) 5 & & T o . . [ Y X 1Y+ ¢
009 JIII - ) * 94Ss000
SR G AT T IS —mmm S ESoimiEi i . LRl LmmIIouTosn L mimmmmge— g R 00
08S JIIIX at1e ™ +he X3AVS S8 #hS000
- & & T e e e e rice
. 09s JIII - s Z8S000
R« [T ) § § & T e ) TOUOHLY Y IVAOKIY IISIRIAT T T e T TR 000
o%s JIIX u:» 0L 09 OGNV MOONIM HONAV1 H3IHLIONV 40 %OV 303 Qvd 3IHL WOH4d * 045000
T T OES TOIIT G3IA0W3Y SITITHIA 40 HIGWNN INNOD *MOONIM HINAYI MIHLIONV LON ST 7 TR T T TR ER 00 T
028 JIII umuzh nz< .z:cohz:oo 4<2Hu uo :hmzuA uo »oz ST :uz:<4 ol JWIL * '~ -8£S000
3 433 & & S T T LR L5000
oas UHHH SOT ox 9 iLd uz<mzou he 9£S000
- - TTTT T Tdew oixxcc T T oo e o o oo ' T TTOMLTHIVAY T TS 000
. . 08h JIII * #£5000
¢ Ol XXX 7 7777 77 7 7T H1vd T AYVANOD3S 01 09705 3T UHOUNIH RINAVI HIHIONY e ££S00D
. 09t JIII 3U3H1L SI *NMOGINNOD 4<2Hu uo HLI9N37 39 LON MH :uz:<4 ol u:Hb * Z£S000
7 oSy JIIY T T T T I T T T T T e s e e S o 5L~ [ [ J
%% JIII 1 ‘SA uo CA 3¥VdR0D £8 0£S000
[s134 25 ¥ & © S - ) R ..iiJuzdImH«M.. 825000
gzh JIII . . . : . 825000
TUH JITT 7777 777 77 T T o mmm e s e mem s CRIVE KUYAIEG * 125000
. Qg% J3III 0i 08 0S5 JI *NMOGLINNOD ITYNIA 40 HAON3IT 39 HONNY 0l 3WIL SI * -82S000
v B ? U6Y JIII T ST . 525000
< Co- g8g JIII N v %2S000
— oY IITIT o T T o T T L * ¥ 25000
09f JIII S8 £8 T A jeh s xu><w 8 | 225000
..... AR 113 Je ) 5 B Sl T T RO QNI M HONTY Y L SuI I dthuua "IWIL HSIA8VISI L3 TZS000
O#g JIII N3NVL um oh ST UHoog :oz:<4 3HL H9NOYHL zh<a HOIHM uzmzmuhuc . 025000
TTTTOEE TIITIS=S b e e e > * BITSUUU
. . 0T08VIII . N e ' 8TS000
. e QOOYI LT — e o = e s e o o e et e e et e = N ¢ 19000
~ 066E£VIII o * 91S000
- T T L8 74 e 3 8 55 G- egTTTY IAVITT IS SIS000
’ OLBEVIII . INd T 18 JONVAQY Dm, #1S000
ZTY JTII “OTXT000EH” U8 COSZH000CH b2 | ~—dT3IH 174 . £TS000
0S6EVIIT x<: 3Q0KW ZHz Y TINONVIYL * <IS000
- TTTTTTTTRReEVIIL T T T I -7 A 44N | § ) R - 7 A TISoou —
Of6EVIIL * 0xs0ao -
E : T OZBEVIII ™ — "~ “""Sd34d NMOUINNOJI UNV*QVd OINT s_.._q.pmzu SIVPIHIAANY TN YIISNY UL 505000
. ’ OTI6EVIII ISAI ’ NOILlvdvd3dd NMOQLNNQDs 80S0Q0
. T TODBEVIIY T T T e T e ¥ 705000,
_ OBBEVIII . s0s000
QR EEVIIL " T o O SO — 505000
098EVIII ) e e -— ©05000
DIE:2 ) & © S -7 A 5 T 00 G Y Iz £0S000

178 JIvd <ITceU 31V

KKIQ=TII NOISTIAN JISH JIVOINM TITOW SOSITY

—
i

1
<€



CLTZe0 3lva

OLZTIIIX 211 s3] 9 Ld JYVdROD £OT 413000
T T T T T T ) 092TJIII ALINNLYO0ddO HINNYT HIHIONV JITHL ST~ - £T9000
0SZTIOIII 401 £0T HiO08 ™ +62 X3AVS 20T 219600
TUTOUTTTT T TTRRZTIIIT T T T TTGYd 3H1TNO GIYIVAIY SYMTITOIHAA Vv OSIWIL 40 EIGWAN INAOD * TI9000
0£ZT2IIX o012 i8] +22 X3IAVS 10T 013000
- . T oTTmrTT— T 0221IJ3III T *34n1IVvd NMOTINNOY |!|.i|m||.. TTegsgug T
0TZTOIIX TWNIJ v 01 300 QVd WOYS O3AOWIH SITOIHIA 40 HISKAN INNOD 809000
- T T T/ T - T 002TIIIX . 201 ‘101 as* o uuz<>o<!iod.n.lr;ll|ﬂnwnﬂo
06TTOIII *MOONIM ¥31V1 Vv Lv AIN32¥3d 0S . 309000
- TTTTOBTYTIITIHONNYT 01 1dW3IL1IV "0Vd WO SITITH3IA ISIHI 40 IN3J383d 06 IAURIY * S09000
OLTITOIII t*808d IN32¥3d S) NMOGINNOD TYNIJ ONIUYNG Q3VNJIO0 SYH 3I¥nTIIVA . 09000
Tttt T o T om T OSTTIJIII . -—- ——ee——— <<= 7T 7090007
OSTIJIIIX . 203000
T Tt TTT s o s T ‘OHTTIIII R TR UTTYU9n00
OSTTIOIIX —————— —_—— * 009600
- I+ >4 & £¢) & & S i 8TT CIM T 432 T TTTTXIAVS TTTRE T T T TBERRUDO T
OTITTIJOIII MOGNIM IN3NB3SENS V LV S3IHINNVT 40 ¥3IBWAN INNGD * 865000
D . ODTTIJIIXI 66 8777 T31vInagyyL T 86 T TLeSOp0o”
060TIIII Q3¥NJIJ0 HONNY1 MOQONIM ANVWIH¥d ¥3LJV 3IWIL 40 LNAOWY 3ivingvli * 965000
ST T s e e . 080TJIII MOGNIM AYVWIYd 3IHL LV ¥NID20 LON UIG HINNYT ~~ ~7 "%~ 7 = 565000
0LO0TOIIX 8TT i +82 X3AVS 16 465000
T - T 9901TITII T " MOONIR AHVWIYd 3H1 1V SIHONNYVT 40 §IGWNANINNCI ~ % —~ " ¢BJ000™"
0SOTOIII L6 ™ 3 LZX 3UVINOD 96 265000
T Tt e o 0h0OTIIIT MOGNIM AY¥VWINd LV ¥NJ30 HONRVT GIC "~~~ ~7 "~ 1BS000
‘0£0TIIII 86 36 HLOS 6 31vingvl 56 065000
T T T Tt T Tt T 020T0IIX 1V S¥NJ220 HONNVT MOONIM HOIHM JIVINGVLI ~ ~— %~ ~~""ggs000"
OTIOTIIIX . 885000
TToTTT T TTggororxx v T T o (A117118Va0yd INIIIIS s~ T T UTL8su00
$66 JIII *310IH3A 340 HONAVT 3ILVILINI OGNV SOILISILVIS 3LvIHdOYddY . 985300
T T 066 JIII © 19371709 *NMOGINNOD TYNIJ 9NI¥NQ oum:uuo LONTSYH IUNTIVA 7 « TGRS 000
i 086 J2III ! ———————s #85000
- R, e 016 JIII - Tt TTTTTTTTE T TR S U0
096 JIII * 28SC00
A « - -3 3 & & S e g * 85000 ~
Ghe DJIIX oot S6 s0° £z 3Av3 16 085000
- o T pge 9IIX ) ’ NMOQLNAOD TVYNIJ IAVIT 777 77T TTelG000 T
0Z6 J9IIX INS 1 96 JONVAQY £6 845000
I T T T o 0T6 JIII NMOQLINNOD TYNI4 40 GN3 0L IINVAQY 77 & T ILs8oD
006 JIII 1194 £6 €84 TTH dI13H 26 39,5000
) ‘o068 DIII T T 7 T T " NMOQINfioD WNI3 I HIONTT HSTTavisI™ Cy S15000
088 JIII 26 £T Y3IN3 16 55000
T o " oLe JIIX ) ) ’ T s T T T T gL gngT
096 JIIX NMOGLNNOD TWNI4 NIS3g * 2L5000
T T T T T 058 JIIIX ’ o T T s 77T T TLS000
048 JIII ISQI _NMOGINNOD TYNI4 » GLS000
N 11 2 5 § 1 o ) Tt e b I 3-147 ] [
gze JIIX . 895000
T - 77 "opre OIII - o h T 7T T Lssoog
gos 2III e e . 995000
- T T T el JIXIT INS T 16 : ) : TTEAONVAGY T T 06T T T T89s4G00
08L JIIIX NMOULINNOD VNI 40 9NINISIE 0L 3ONVAQY . 495000
(127 A 5 & 5 (Y v S ox T 'S¢ TUTXIAVS 88 T £95000°
g9L JIII *0vd 3H1 NO Q3¥IVd3¥ 38 NV3 OGNV 38NTIVd NMOQLNNOD * 235000
T TUTTT T gL 9TIIIC IYNIS ¥ OSYH 3N0IHIA SIHL 3SVD NI SMOONIM IN3NOG3SENS OGNV iSdId 0 T T T “135000
DN QIXII < N33ML38 3IWIL ONILVINOIVO ¥04 0¥3Z 40 LNIOd 3SVE V HSITEVASI s+ 035080
‘ggL I1IT 68 3! Lz X3JAVS 88 655000

C¢<@-IT1I NOISHIA D3SW 2Lvadn T13COW SOSO>

A-12



0Z81JIII * 049000
OT8TIIII TUTTTTTTT T e 1693060
008TJIII ~— 899000
) 06LTIIII - N 11 4 SR THIA or .:.xuﬂﬁw:;hww‘--A.inwaua.
08LTJIII NMOQINNOD TVYNIJ4 40 ININIO38 OL QTOH 40 HION3IT HSI9V LS . 999000
OLLTIIII HONAV 0L 3WIL'SI 33N~~~ 777" "g8apag
QSLIJIII 11T - . o 39 hIA J¥VdHOD  9TT ©99000
0SLTIIIIMCONIM LX3IN AML ION 3I °MOGNIM SIHL IV HINAVT OL INILINIHE ST T 7T T T g99p0n
DHLIIIII ZTT 911 Hi0d Ld  +Sf X3AVS ST 293000
OSLTOIII . - T T SMOGNIN NIAT * 189000
DZLTIIII AN3IND3ISANS ONV ISYI4 NIIMLIQ IWIL 40 HL9NI1 HSIIEVLS3 * 033000
OTLTIOIII N3IA3 SI MOONIN 3HL™ ™ 77§77 e5s8300
DOLTOIII . 859000
06STIIII T T T T T T e T T 168000
089T0III 2IT  9IT H108 £TA  +Sg X3AVS eHa 953000
TS T OlSTIIIX - Co : TTOTIT e e ROUNIA AU ~TTTR59000
099T2III IN3INO3ISANS ONV LSYI4 N3IIMLIIG IWIL 40 HIINIT HSIEVLSI * #59000
0S9TIIII *G00 SI MOGNIM IHLI ™~ """"& TTTTEE3000
05910111 nTT ox 9 SIA JYVdHOD €11 259000
0£STIIII Qa0 ¥0 N3IA3 SI O3I¥t ONIIE MOQONIM IHI AT INIHNILIC "~ "% """ 159000
0Z9TJIII SIT SIT Hi08 IH _+12 X3AVS 21T 053000
OI9TIIIX MOANIM LX3N OL H01YOTONI MOUNIN INIWIEINI ¥ Bh3000
009TJIIX 21t Ld s§ X3AVS  TIT 843000
06ST2III MOGNIM GNGJ3S OGNV ISY¥I4 N3I3IMI38 3IRIL 30 HIONITHSIEVISY TR w8000
D8STIIIX NOGNIN GNOD3S 3HL 1V HINAVT 01 IAIL 10N SI 3¥3IHL . 949000
- 0LSTIIII T . 5H9000°
DSSTIIII . 969000
TUTBSSTAIITS g T (4 IIVINEVI  OTT [ L To{v]e)
OnSTIIII MOGNIM ONO23S . Zw3000
0SSTIIII 3H1 Y04 NMOQINNOD TYNIZ 40 ONINISIE O "GIOH JIVINGVI * TIHS000
' 0ZSIJIII 011 Ld SE X3AVS 601 049000
OTSTIIII  MOQONIM GNOJ3IS ONV ISN¥I4 N33IML3G 3IWIL 40 HIONIT HSITEVISI  — % —"%£9330"
00SIJIII 60T ZIA has " X3AVS 80T 8£9000
T UTTO6HRTITIIC B T *ROUNIN ONODIS " IHI 404 ¥ PR%: 1ol
. 08HIIIII NMOGINNOD TYNI4 40 ONINISIG OL GVOH 40 HI9NI HSI8Y1S3 * 9£9000
i OLYTIIII MOGNIM ONOJ3S 3HL LV' HONAY 101 3WII SI JYIHI + S£9000°
U94TIIII 80T IA 39 bA JYVdHOD LOT $£9000
OSHIOIIT MOONIM GNOJ3S "3HL L1V HONAY Ol IWIL JEIHL ST v ££9000°
gb4TOIII ITIT LOT H108 L 3LvIngvy m=H Z2£9000
"TTOERTIIIT (IATILVIINTIE AVW) MOONIM "1SHIS 01 13437 IHIL 30 "IRNOWV IIVITEVI ¥ TT9000
0Z%10I11 901 2 Lz X3AVI SO1 0£9000
OTHRTIJIII - : - T e ¥ 7629000
SOYTIIIX . NOI123S « 829000
T DOWTOIII SIHL HONOMHI MOT4 MOGNIM ABVWI¥d 3HI NO HINAYA "LONNVI HIIHN - 123000
06STOIIISITIIHIA AINO *31907 HONAVT 3HL HONOWHL HIVd _AYYONOD3S 3HL SIHL . 929000
Sl 1390 €5 & & G e ¥ 523000
DLETIIII - . ¥29000
B T 5 8 § 4 e £23000°
0SETIIIX . 223000
O4ETIIIT e e L LT SN SRS SL T ESR TS SIS T T IZ90 00"
DEETITIX YOL1VOIGNI MOONIM HINNVY ONOJD3IS 13S . 029000
g ZeETITITC T - " XLINM1 ¥Gdd0 HINAY T YSHIONV SI IEIHI - * 6TI000
OISTIJIII 0rz TN 482 X3AYS 40T 819000
DOLTOIIX "HIVd TVAOW3Y 3T13IH3A 0L 09 NIHL “MOOGNIA HINAVT =" ~~ =&~~~ 1T9000"
062TJIII Y3Hi¥N3 ON OL 3Nn0 Q3A0W3Y SITIIHIA 40 ¥3IGWAN INNOD . 3T9000
TTE8ZIIIIT ALINNLYQOdAdO HINNVYT Y3HLONY JLON SI JYIHI - * I

[*k]

39vd

ZITZE031IVa -

<<KO-IIT 'NOISYIR JISH IIVUN T3ITOW SOSOT

A-13



CO6TIIIX . 921000
T T 068TJIII = N e * 521000
OSHSVIII 3LVNIWY¥3L TIHT 42 L0006
.|| T ToneSYITLC T [ ) S (-3 ISVITIY OeT +2L000
OEHSYIIT L2zt X4 JAVIN 6ET 221000
T T o 0ZHSVIIX INd T 7 sgr T T T T JINVAGY "BET TZL000
OTHSVYIII OTX OSOTIN 8£T 0O00TIX  0S6eXd €N d13H  IET 0Z.L000
T T T T TT 28810111 XVH - T ., T O3GOWTT NIW  gvinoNvIEL T e 11000
06ESVIII LET Lz ¥3INI 9T 8TLOOO
R 1 -3 X ) § T T T T T rormoTTTm o e s e - % Y000
OLESVIII 1SAI avd HINAYT HSIg8N33Ys 914000
T Tt oo 09£GVIIX - ) e Sttt R 5 7 4 ¢+
OGESVIII. . 414000
T T T T s ObESVIII ; - Ut T & YILO0T
0£2SVIII - . ZrL000
B e AR+ 72 -4 ) § ¢ ShN A ¥ AU & B ¥ SENEE i 5 ¥ S5 o SN 9 4 ¢[) [+
CTZSYIII SET 81 3AV3T  hET 01,000
7 e T e ) 002SVIII “INJ T° 7 Thgr 7O T T T T T TTTIONVATGY CEEYT T 607000
06TISVIII OTX DOEEN £€T 0oogY 00LZA X dI3H 2£Y 801000
T . I88TIOIII 28T T T T YILNI T IET —20L000
OLISVIII I£T 81 3n3ne  0€T 304000
- TUTTUUUTHEYSVIII OXSAIT T T U U IOVIULIS 0 1304 SNYEIVISIIZHSTaANIT YT UINIVA 01T TN T THO0SSNYHIs S 0I000
] 0SISVIII - * -~ 401000
T T T ST OWTSYIIT o - T Tt T T T e e e ¥ TOL000
0ETISYILI . . 20.000
T m T T o e - T0ZTISVIITI e s s o o Tms s m L == * TO0L000
OTISVIII JLVYNIWY¥IL 62T goLo0c
- B 717 b 4°1 ) © 1 Y -2-4 S BTIT HOIVH 82T 563000
060SVIIX 821 z IT1GN3SSY 221 869000
- T e T B88osSvITIT T - T R ¢ o S A4 TTITVEST 92T 183000
0LOSVIII 3zt L1 3AV3T S2ZT 96 9000
- - T IT i ggEgGYIII T T TUTTTING Tt T gy T T T U T T T T IORVAOY. 2T 563000
0SOSVIII 0TX OSLIN L YA DOSTM 0SZTH £X dI3H £21 469000
U TOe0SYVIIT - - £y T T - IT SIINT 22T~ £&3000
O£OSVYIII AS0OX Gvd WOH4 1IN HONNVYT 1SOd 3A0W3Ys 269000
T T T T T (o1:2:3 ) & & S T T T . T63000
0L8TIIIIX * 069000
T T T T T T g98TOIIT T THIVET ASIGHNAIY ONV 1HOITA IHL HLIIN SNOINVIINRWIS SI HIVI SIHI * 689000
0S8TOIII HIVd LIN3WHSIGUNIIY Avd OGNV IWAOK3Y in1 . 889000
- T ERYTIITYSESET =i TIoIITIS = . 733000
0TOSVIII . 989000
- To T g00SVIII - - coorrmTTmErmm o e T . 889000
066HVIII - . 489000
e . 0864YIII T B4 AR T - ITTd5 12T 99000
0LEHVIII 2hT 121 1I1dS 021 289000
o T TEeeRYIII T T T T TS 06T - 821 HILIVA GIT 189000
0SEHVIIT 02T 6IT 1I1dS 8TI 483000
oo i puehvIiII’ o o e «  Tel9000
OS6HVIIIITLLAHS 40 HINAVYT JUIVILINI *Gvd NO 3IWIL 9NINNG G3¥NJ30 LION SVH NIV « 8.3000
Tt - B 74X 172 & & S T T R R L € LTI9000
0I64VIII o » 919000
T AR [+ 1112 & & G o - 23000
06SHYIII . o . e . 519000
T T T : 08SHVIII . £19000
 OLSHVIII ) L mmmmmmmeme——m oo . ___zL3000
e . OESTIIII Y 113000

18 3ovd

2It2e0 31va

<<<O-IXIX NOIS¥Y3IA JISH

3ivadn 13COH SO0S>>>

A-14



- . OTO9VIII . 28L000
ST s e ot - o - h s DQ Dw<HHH Iu‘:l.' R S o omm e e :‘Illi.n.l e — Qllqalol -
066GVIII ° L F T IST 3JONVAOY 9ST '08L000
- N 1 111 A 8 9 4 h " -5 SRR 1) I} S XIAVS T SST 611000
DLESVIIT 0TX poOZM SST G0STY OO0CTM ] d13H  4ST 8.L1000
T T T T . J96SVIIIL XVH R T T+ VA h 4 I SR ¥ ¥ 1 1 I
) DS6SVIII ) . 311000
T o T o © 77 7. pheSVIIT gNIQNY1 IINVUNNOC WOUI SNILIOJSNVIL H0J AV130e SLI000
0geSVIII - . 4. 1000
o Tt T g2BSVITI T T e e . TI1000
DI6SVIII . 2L1000
T 006SVIII o SITILT . YTZIU00
068SVIII . 0LL000
T s 088SVIII T I & 692000
OL8SVIII A 134 ’ 8 AYVYW EST 894000
- T O98SVIII 3J9VH0LS OLINI AYIN3 TIINN 9NIURNVY WOHI IWIT IHI SIJITIUI & JILIRVIVI* 197000
0S8SVIII- . i * 981000
TTTTTITTT T T gu8SVIIL T T T T sl = ¥ $32000
. . . 0£8SVIIIX : 49 L000
T e ; o 0Z8SVIII ING T §ST ~ T T T T Iy NYA TV Nmﬂil||nixmdndnd.|
. OT8SVIII Zs1 ING +T N9ISSV 1IST 294000
T T T s e e T 008SVIII™ OTX "~ 9% ;.;is,.;dma:s:.--l.fdh=:1a=wx T JTIHOST TILU0U
06LSVIIX ) - 09.000
e e 08LGYIII 1SOI = gNIGNYT ONY™ xu«m»Am;ﬂmquumqu<ou;xu~muamw, "65LTU00
DLLSVIII : B T e ———————s 86 L0GO
T s 09LSVIII - -t e * L5L000
OGLSVIIIX - . 35S LO00
e R GYTTT e e et e e —_— S =SI00D
© BELSVIII . ] - . 45,000
R « A K1 3 € § COeTTTTOST T T T - - IT7dY BHT, ¥SI000
: OTLSVIII 64T . IH  +0E XAAVS 84T 251000
T T T T e e o 00LSVIII® et T e T . TSZ000
069SVIII S3IHONNV IN4S$3INS 30- Y3BWNN 3HIL »z:ou . 0s.000
- T ‘089SVIII : - -~y JITHE0 "ONY ¥TIS008 30 THII T3 NI NUTIVEVJIS + 5 W2 000
0L9GVIII 841000
T T T e ) © o Q99SVIII B : CRRT T UTTTTTTTTZR TTTRY zuHmm<,!AsA. LHI00U
. ) 0G9SVIII . 344000
e ‘OH9SVIII - “IWI'1  9NISSIV0YJ UNMUHY "NOSIILSIIVIS INILI3TTO0R "~ S8Z000
- DEISVIIL 804 3WIL IHOITJNI V101 3HL 31VI0KNNY 01 03sn SI 3 mupuz<z<m. 44,000 -
Rt 1 F4: 12 5 § & Sl - i : TYL000
OTSSVIII -— - * 244000
e i OD9SYIII e SRR S oo e S
06SSVIII : ' . 0hL000
e I 08SSVILT . - e e m e e i e e g G £ L OO0
OLSGVIII . LT 8¢z JAVIT 96T ‘$£1000
e R s - £°5 2 £  SEN ING e g o IINVAQY SR T T LELOO0
- BSSSVIII oTX ST Z1 TIH d13H  4h1 S£.000
B - S - © T O8SSVIIX - SRRt '3 7 A - - - I § 8. I N f ) SR SEZUO0 ~
. ) 0g£sSVIII . %£.000
T o s e gZGGYITY ASQI - - T e e - - - NOTIVHVAIS HIMOEHT FI0LITVe ~~— "EELCOU—
' OTSSYIII - - - ——— s 2£L000
S atenatt | # £33 5 4 O S - ¥ 12 LUUU
: D6HSVIII £481 \0T 31vinevl  zat 0£L000
T T T T T T T e e coTTT ot T pghSsvYVIIT a T T mmm T It TR Y ¥ 1) [
, : OLbSVIII ) * 82L000
TS SIS T e m e e S 0I6IJIII T - TOTUHLVAT mmadm:mum.az<;~:uu4u! T TR T L L0000
ras Jova ZITTEO3LVg T T T T T ST e e e e RO=III NUTSEIA JTISW FIVQAM T3ICOW SUSI>>

un
o
<



CLS9VIII
0969VIII
0SSOVIII
BhSIVIII
DESIVIII
GZSIVIII
OTS9VIII
0OS9VIII
064H9VIII
08H9VIII
OLHIVIII
- . 03h9VIII
aS%9VIII
OhhIVIII
O£hIVIIT
OZh9VIII
GIhIVIII
£TI6TIIII
JBE9VIII
08£9VIII
OLEIVIII
09£SVIII
0SE9VITI
LTETIIIL
OEEIVIIT
02EIVIII
OTE£9SVIII
0OE9YIII
062Z9VIII
08Z9VIIT
0L2Z9VIII
092Z9VIIX
: 0§29VIII

s e © pHZIVIII
ZIGTIIII
0ZZ9IVIII
QTZ9VIII
0029VIII
06TOVIII

OLTI9VIII
0STSVIII
0STI9VIII
TT6TIIII
DETIVIII
02ZT9VIII
OTT9VIII
00T9VIII
0609VIII
‘0809VIII
0L09VIII

0S09VIII
OH#09VIII
O£09VIII
0Z209VIII

8 35vVd Z11Z£0 31va

G8TI3VIIXI

0908VIIT

. 8£8000
IN3WIEINO3Y HONNVYT 80 ¥31IBY0 803 ONILIVM NIHA 39vyOILS wILS008 + I£8000
. . 3£8000
B VA ¢ R JAVIT ST SE8000
INJ T SLT - JONVAQGY LT ©#£8000
0TX 0O0TeM L1 ooo2ZY Co6TH X d13IH €LTT 7T T TEEsU00 T
£LT £ ¥3LINI 2.1 Z£8000
2Lt B T 3N3INGT TLTC T UTTER000 T
. 0£8000
1sar JIVYOLS 01 LYOJSNVYL4LISTL 31SIL SWILSAS Ol EILISVOT THOISNVULF " HZeuuu —
——— . 828000
. T B R ¥4 10 o[« I
928000
-— ———- #7 TUTsZe0nn
TLT 2 3AVIT OLT 428000
INJ T oLT o T T TITRVAQY TeST T TUUTTTEZRUDO T
oTX 691 DOOTX  0O0SH 8% dI3H  §91 2283000
NV 3K NIW TIVIANINGIX3I T T 1gs000
* 0zs0oo
1sa1 ITINVNILNIVH TWNOTLIIGAV ¥3LIS008s ~ ° “618000
. 818000
ING T 89T oLY sz* ST T TTIINVRAY T IR 18000
0TX 0SL2% L9t 00S2A 0szzH £ d13H 99T 918000
XYW I00KW NIW AYINONYINL ~° ¢ T TBT8000 7
99T b4 43IN3 S9T 2T8000
S9T T2 T 7730300 63T 7T T TETRO00
) . Z18000
1Sa1 T T T T T TR ONYNIINTIVH HIIS006« T ITE000
. 018000
T & T T 08000
. 808000
- e e e TR FReE-{e] [
INd T £31 JONVAQY £9T 308000
GTX 08I £91 GOTY - BSA UENTTTTTTT TIEAW @8V T T s08000
XVH " 3004 NIW . ¥YINIGNVINL . 908000
T T T T e T e 6 060
1501 JINVN3LNIVA OL ¥31S008 1H0dSNVYls 208000
o T T e e e 0 0T
. - 008000
! i TUTTTTT TTT ToommmaIT * 661000
231 T . JAV3IT 191 861000
INA B ¢ 19T T TTAONVAGY T G9T T T iei600
0TX OO0TTH 091 000TA 006X £ d13H  6ST 36.000
XYW T 3q0mW NIN ~ 7 UYTINONYIEL ~ T G64£000
6ST T Y3LN3 8ST 96.000
B - Tt T - - T - T T e 2 e * £61000
1501 9NI4VS ¥31L5008+ 264000
’ ’ T T T TR T {e 000
* 064000
. - - L miolsiiiniuTomIIige e gg 1000
. . 884000
R - 1) S T 7 TTTIAIA T IST 18iG00
. « 98,000
i ALINIJVA ONI4VS OLNI SNIOS Sy31S008 ¥404 INIT ONILIVM +  §8iB0d ™
. 284000
i i - [ S - X ¢ Yo [

<<<O~ITI NOISH3IA J4SW 31Vadn 1300W 505555

A-16



OETLVIIX
, TETIIIL

OTTLVIII

00TLVIII

060LVIII

0BOLVIII

SLOLVIIIX

STELILII

8SOLVIII

DHOLVIII

0£0LVIIL

920LVILI

) , 01CLVIII
oo A 000LVIII
G669VILI

0869VIII

OLESVIII

0969VIII

0S69VIII

T T , Co Ob69VIII
CE69VIIL
“0269VIII
0T6SVIII
0069VIII
_0689VIII
G88IVIII
OLBOVIIX
0989VIII
WIBTOIXI

0£69VIII
3Z89VIII
GI89VIII
0089VIII
06L9VIII
08LIVIII
0LL9VIII
ERE ’ i 09.9VIII
0SL9VIII

T ' T T ORL9VIIX

’ . O£L£9VIIX
Tt e T ' 0ZL19VIII
BTLIVIII

e e e L . : - - DOL9YIII-

0693VIII

- B T e e DmmquHH

: 0499VIII

. - 0999VIII
© DS99VIIIX

J : . 0h99VIII
0£89VIII

. e e - Tt T g299vVIII
‘ DT99VIII

00S9VIII

06S9VIII

. 08G9VIII

CTUTTURETTTTTIgVE T T T T Zrlego 3Lva T

. . abgaVIII

0TX
15401
TN4 T
OTX OSLeH
XVH
1Sa1
TINS T
OTX OSTH
1501 v
INJ T
OTX 0OTTA
: XVR
1501

39VH0LS OUNI AYIN3 TIINN ONIONVT WOU4

TN

86T

6T 66T
36T

S6T

4#6T

. £6T

26T

T6T
06T

68T °

881
18T

98T

S8T
w81
€8T

BT

18T

sz°*

00OTA 0OSH 8%  d13H 6T 468000
NYIH  NIW W IININOAX3 . £68000
N Z68000
JONVNILNIVW TYNOTLTIGOV §F1T880+« 7~ re8doo
+ - 068000
) IONVAQY 96T T 688000
00S2Z% 0Szzd €M d13H  S6T 888000
300K NIW T OTTdvANONYIYE e T T TL88000
1t ¥3IIN3 46T 988000
ITT TAN3ING ST 7 T §88000T
. 488000
3ONVNIINIVW HILT8u0s Teg80doT
T 288000
: / , e T T80G0T
\ N 088000
e S WU SRR S
JINVAGY 26T 848000
"QOTH  OS% A dTIH TsT ~ L8000
A3GALS NY3W W HEONDO . 918000
is L A, S L1
JONVNILNIVH OL ¥31T8HO LYOJSNVHLe 418000
o FINVNIINTVH 0L Y3118H0 L1u0dsNvals g
* 208000
EE e e R 4211+ Ty
- - * 0L8000
oT "t FAYITUDBT T -~ BIFU0D™"
JINVAGY 68T 898000
TBOOTN OO T EW T TTTTTTITIHTEETT L I9unmT
300W  NIW- ¥VINONVINL . 938000
S et Tt CTTYIANTT BT T T S9¥U0l
ot N3G 981 %38000
- - T e D e OO
INIJYS ¥3ILISUOs 298000
o .. SNIJV 1840, L AL
. 038000
e 038000
. 858000
: 8 “WYVW T SET U7 L SBU0D
IWIL 3HL Si537700 § H3ILIWVHVe 958000
3HIL 3HL Si9 g . L
e 4$8000
e e st A
w1 ETVER IR ) 258000
S s e 32NYAQGY - £8T - ~--TS8U0G
NG +1 NOISSV 2Z8T 058000
IR - RURRRY ¥ i AJRVD 1%:2 8 e ¥8000
w1 ¥3INI 081 848000
) ) S R & St S bkl
NENL34 ONV NOISSIH WHOJH3IdLISHO OINI 1S008 ¥ILIQNO * 348000
. P OINL L2008 BALIER0 L heana
. N . 448000
T LA S, ~ * L WeUUU
1 3ivIngvl 6Ll 268000
€ CILYINGYL C8LTTTTCT CINgOO0 T
19 TN Sx d13H  LLT 048000
™ % . Y3ILNI 9L “TBED0OT

KKKO-IIT "NOISYIN " TISA™IIVOAN TITOR SOOI

A-17



02220111 JONVNILNIVH 01 ¥31IQ¥0 ON3S ONY 1NT/¥315009 HOY¥J ¥ILIBYO ILVHVJIS » 0S6000
0TZ2OIII b4 646000
- 00220111 d 896000
06TZ23IIT . L46000
i 08TZOIII - * 346000
TTITeLTTIIN - S46000
09T22I1X . . 224 : og ___3A¥31 812 %4%6000
g OSTZIIIT™ INJ T () &4 JONVAGY L1 £46000
) 0%TZIIII s OTIX QSé6X LTZ ) 0SLM 0SS £ d13H 312 2496000
UTTZITIT - XVR - — JUUR_RKIW SV MIONVIEL & 188000
. 02TZ2III ) ~ 912 0g 431N3 STZ 0%6000
OTTZIIIT T ; * Ee000
O00TZIIII L1SGI INIVW 01 H31IGY0 IYOJSNYHL *¥ILIGY0 ILYVUVISS 4ITDIHIA LHOJSNVYL = 8£6000
UE0ZII1X - - . 1£6000
08020111 ) . . 3£6000
R UI0ZIIIX K * STo000
. 0390Z2I1I 4 = - . 9£6000
N 0S0ZII1I STC L1 ISVITIE HIZ TEG000
04022111 : 812 SZ JAV3T £12 256000
UE0COTII NG T B | 4 24 JONVAQY X2 tTe000
020ZJ11F QTX 00zZ2x% 212 000ZX 008TH £ d13H  T1Z 0£6000
B UTO0ZOIII XU JUOW - NIW SV INSNVIGL . 626000
00022111 112 sZ Y3ILNI D12 826000
066 TOIIT - i } J {28000
086TJIIX 1SAI N QVd 3HL WOY¥d 10T ANV y¥3IL1TIYO *¥IL1S009 3A0K3IY = 926000
U16TIIIY . 526000
096TIIII * 226000
L : 0seTIIIT : *NOIIJ3S SIHI HAONOYNL . £26000
. O%6TIIII MOTd QVd.’IH1. WOY nu>o:ux 38 01 34V HOTHM S3TIIHIA AINO * 226000
0£6TIIIT HIVd TIVAOW3Y I TOIH3A . 126000
0Z6TJ2III . 026000
08LLVIIT - . 616000
OLSLVIII ‘ L 816000
: 09£4VIII . 416000
0SELVIII 3IVNINY3L 602 916000
O8ELVIII 602 £Z 3lvingvil 802 ST6000
OL£ELVIIL 802 124 3ivangve Loz 216000
0ZELIVIIT Lo2 1 £ R [ d13H  30¢ £16000
QTELVIII 202 - 12 £T 43LN3 S02 <T16000
R OCYIVIIY * 116000
06ZLVIII ANIHIAUTINOIY HINNVT ¥O U3 L1S008 Y04 ONILIVM NIHM 3OVHOLS ¥3LISHO ¢ 016300
08ZLVIIT ¥ . 606000
OLZLVIIX s02 [43 JAV3IT 402 806000
09Z2IVIII NI T %02 JORVAQY £02 06060
0SZLVIII OIX 00T2H £02 000ZX% 0061TH 1. ] d13R 202 906000
05ZLVIIT 20¢e [Ad Y3IN3 102 sS06000
, 0£Z2LVIII 02 [4 4 an3ine  goz %06000
022LVIII . £06000
OTZLYIII ALITIIVA 1S31 NILSAS ITIIHIA Y3ILIGHO = 206000
00ZZVIIY ISaY VdL%1S31 $1S31 SW3ISAS Ol §31I6¥0 180dSNVILs 106000
06 TLVIII * 006000
08TLVIII b4 668000
- OLTLVIII d 868000
09TLVIII . ' - b4 468000
OSTLYIII . 0ge 1T 3AV31 66T 968000
O8TLVIII INd T 66T JONVAQY 86T S68000

S8

39vd .

. ZLTZE0 31va

‘ <<<O-III NOISY3IA J4SH 31vadN TIAON SOS>>>

A-18



o

OTI8LVIII LwZ ~ 2T 3AV31 Skl 300100
T008LVIITI N3 1 982 T 33NVAGY  5u2 S00T00
O6LLVIII OTX 00TZH .She 00aZX 006TH N d13IH #4he 400100
08LLVIII . < . XVH HON NIMW * £007100
‘ OLLLVIII L1 T4 <t Y3IAINI €42 <00T100
09LZVIII €42 T 2T In3Ine  Zue TO0100
0SLIVIII 1SQX QV¥d WOY¥J N¥N13¥ NO ALITIIDVA L1S31 SAS JTOIH3A H3ILIGHD = go00To0o
OHLLVIII - * 666000
. OELLVIII * 866000
02LLVIII . L66000
OTLIVIII * 966000
go0LLVIII . , P4 ¥4 1 JAVIT ThZ $66000
069LVIIX ING T he 3ONVAQY 062 466000
089 T T oIX 1 LT4 00SLA OO0SH i3] T dT3IH  6%Z £66000
29820111 NV 3K NINW AYILNINOGX3 * . 266000
093LVIIT [-$ %4 Tt JIINT 82 To600U0
0S9LVIII 8£2 ’ 191 3an3ne Lf£Z 066000
DR9IVIII ISAI gvd WOodd NYNIIY NO IJINVNIINIVH §ILII950e 686000
) 0¢9LVIII - . 866000
OZ9LVIIT ' |I € 285000
OT9LVIII * 986000
00SLVIII B * 586000
06SLVIIIX 09z A & ™ o d13H 9g2 $86000
B 08SLVITXI 952 ™ ] 93JINI &8¢ 96000
OLSIVIIX ~ G£2 £ . 3AV3I  4E2 286000
- 09SIVIII T IN3 T WEZ JONVAOV  ££Z 86000
- ) OSSLVIII - OTX 00TZH £€2 000ZH 006TH £ex d13H 2f£2 086000
- ORSLIVIII XVNH HON NIR * 6216000
OESLVIII c£e : . £ : Y3IAN3 T£Z 8L6000
B = OZSLVIII T : ¥ 3NNy 0x2 76000
OTSLVIII 1SAI Qvd WO¥d N¥NL3Y NO ALITIOVA 1S3L W3ILSAS 3TIIHIA ¥315008 S.6000
TUOSLVIII o ® SZ6000
068LVIII . . . 4.6000
- O9RZVIII B YZIbU00U
, OLHLIVIII - . <L 6000
) US§LIVIII L1134 Z JAVIT 622 TI6000
0SHLVIIX INJ 1 622 3ONVAQY 8ZZ 0L 6000
OS5ZYIII 0TX 82e O0SIW —00SH BN dTIH 122 B96000
T9£201IX NV 3K NIK “IVIAN3NOJX3 .. 896000
OZWLIVIII — Led < gIINT 922 35000
OTHLVIII . . . gcez . Z - 3ININB S22 936000
DOYZVIII 1SOI Qvd WOEd NINIIE NO IONVNIINIVR ¥31S008%¥ - S36000
D9£2IIII . = * ., 36000
< T 0SE£ZIOIIT OfT S22 TIdSwee £96000
0HE€ZI1III . ) wZeZ 6T - 3AV3IT g22 236000
- NETZITIT INT— T ¥22 i IINVROV—222 T3I6000—
’ 02£201II QTIX 0S6XN 222 aSLN  0SSH [ ] d13H 122 .gseaqao
OTEZITIII ; 122 13 8 Y3INI U2 Y1
00£ZJIIII iSOl FONVNIINIVH OL ¥31S009 LYOJSNVYHL ¢1N7 WOY¥d ¥31S008 3ivivdas s .- 856000
UBZZITIIT - * 156000
08Z2II1X * . 956000
OIZZITIT L4 SS6000
092223111 ) . 456000
BSZZIITI : il ® — £S6U00
06220111 182 gee 5 iI7dS 612 256000
: 0£22JTIT i * TS56000

99

Jovd

¢clictU 3Jlvu

<XIT=TIYT NOISHIK OISH IIVadNt TICOR SUSSH>

A-19



02Z8VIII . . 230100
I + & ©4 ;1 & & S A- Y2 - Y 24 | SR NN ¢ €, W P11 2 1o Jo - R <Y o} oo R
0DZ8VIIX 9Lz 932 H108 DIA 371 912N 34VdW0) 5§92 090100
B ¢ 7 1 S 1 5 & © St . t30TO0
091 QOIII . 8S0100
a T TTTTOST OIII T Tt T T T e e ® I50100
- 04T GIXIX 5§92 JONVAQY 8§92 350100
- TTTIOUT T TTTTT@ET 401l ) ) TTTTCTooyezT T T T - JONVAQY £9¢ SS0TO00
021 QIII . £92 JONVAQY 292 50100
OTT OIIT - r4: x4 T T JIJNVAOV. 193¢ §s0t00
00T QIIIX 132 JINVAQGY 092 Z2s0100
B o 1) & & S : o - o Tt T T s . 156106
08 QIII *STIVAYILINI 3IINICIINOD ONILSINOIY NIHM SAUVI d413H A Q30VId3y UV 050100
S o A 5 6 ¢ & OGNV SY¥30T10H 30vTd SV @3S SAU¥VY JONVAQY AWRNA IATI IAL IIV ISIRL # —  GHOTOO
09 - QIXIIX *STIVAYILINI 3INIQIINOD 1S3INO3Y 01 Y2018 SIHLI NI SAYVYI dI13IH LYISNI ¢ 860100
I L3 5 @ & U - e coTT o mmmmm s e s o n 2 - 3 IR0T00
0% GIII . 9%01I00
TTTTTYL O T T UTge o111t I TS T T e e . SHOTO0
B 06TSVIII g9z I®  +52 X3AYS 6S2 9407100
T TTTTTTTTQRYevVIILI T TIWEVIIVAYVNG (SHYTVd “SIHINAVT TISSIN JO 8IGHNAN INNACID TEH0T00
OLIBVIII : . 280100
GOTBVIIY T (1124 ™ 8 X3IAVS  856< THOTGO
QSISVIII ) ® 040100
TTTTT O OTTTTTTRRISvVIIT O T T T o TTTINGVIIVAY STTUIUVACYVH NIAN ITEVTIIVAV INT ON . 6£0T006
. OETBVIIX . 8£0100
T [1Y44:2'2 & & S B IR ¢ |- Y- TR T 8 X3AVS 15¢ £0T00
OTTI8VIII : . 9£0100
00T8VIII TToTmmTTTTrT e FIEVTIVAY 8311980 ON * S£0100
. 0608VIII . . 9£0T00 .
0808VIIX e A2 o & 14 JIVS 982 ££ 0100
DLOSVIII , 852 952 . H108 ™ +L X3AVS §S2Z Z£01I00
T AR + - 1] : A" ¥ A * TCUTU0
v 0SD8VIIIX ] . 0£0T00
0R0BVIIY ~ HI0T Y0 IAT ON 80 YIII660 ON J3InLI3 e 620100
0E08VIIT . 820100
TTTTTTTTTgegevii T T T T Tger T T T T TS 5 X3AVS §SZ 120700
' 0T08VIIX * 920100
B + 1+ 111§ & © < . JTGVTIVAV ¥31S00d ONs 620100
066LVIII . 4©20100
R OSGLVIIT ~ 032 TIH +C XIAVS &G 20100
. OL6LVIII . 220100
geeLVIIY T T T T T T T T T T T T I TIgVIIVAY §311880 80 4315008 ONs TZ0T00
.0S6LVIII * p2ZoIng
BN v °7-F A B & S £~} 5 &= JIva 2s¢ 6T0T00
0£6LVIII #6222 H108 73S 31V9  ISZ 810100
026 LVIIY T §5¢ 15¢ HIDHE TTTTTEA +5 X3AVS 0S¢ LTO0T00
- OI6LVIII” ~ . . 910100
- 0Q6ZVXIII T T T T TTTTTTTTTTIAT ¥0/0NV 4311830 H0/GNV y¥31s008 v 40 . ST10T00
068LVIII CALIIISYIIVAYNA 40 3SNvI38 QIASSIK SIHINAYT 30 3IGWNN LNNOD . +10100
[+3:7: 72572 © € === * £€T0TO0
* 0L9LVIII . 210100
098IVIII . TT0T00
0LEZIIIT : * 010100
Oh8LVYITI N § 875 (1 & G X+ 600100
0£8LVIII 642 19 2y SH dI3H 862 800100
- 0Z8LVIIT -7 T TTTroTTTm T ttTggg T T T T T T T Y T T EIINTT Led gareoo

L8

3ovd

ZLTIZ50 3iva

¢<<Q-IIT NOISH3A J3SW 3Lvadn 1300H SOS>>>

A-20

Y

-



0£62ZOIIIX 0S ©00T 000  SEX 3lavi 8 811100
Y P-4 74+ ) & & S - o S T T TegTTTgoT T 0gos—- 0TX T T Igvl L LITIDg -
01829111 0L OO 00Q ™ 318vL - 9 3T1100
(]9 17-4 ) @ & T 08 T BOT T 0007 TBIX ERELZD [ TSIrion
. 0LE8VIII . 0f° 00T 0G0 0IX 37avi 4 »TTT00
TTTTTTTTO9g8VIIL e G o2 5+ 137/ |-G WU i i |5 U NN 4 & i+ [+ I
. - psesviir S gf -00S 000 01X 318v. 4 ZIT1100
OhE8VIII o o T Qg2 T T 00ST 000s T BdW ER DV 4 TITIC0
- O£6T8IILI ) : * 011100
o TTrggereirrc c o T T T T T T T E31Yg80Y I WL 9NTISSI00dd ONNOYY = £2 = 60TI00
016 T8III (¥31I8¥0) 3WIL 39VY¥OLS - 2Z » 801100
— T T T TGSt eIIr o o T T (¥31I940) ::.zu JIVHOL1S 0L ONIONVT WOUI JWIL - 12 + I0TiD0
068T8III -0z s 301100
N - QEEREIIT Tt iTeem e e e s e et SDTTOO0—
: 0L8TSIII - 8T = 20 TT00
(11 1-3 4:) © © G T —IT * TOTIO0
0S8TEIIX ) ~ 91 = 201100
e e DR QTALLL - - < o o e ¢ em e e e e e e T4 TorIga-
0S8TI8III - hT e 0oTIO00
e g TRITT T T } e T SEUTOU
OT8T8IIIL - 21 s 860100
GOETAIII T v T o - — =TT % ZS0TUD
06LT8I11 3401417 ¥I3HL . 960100
T T eI TEIITT T 70T LIX3 . 39VE0 LS HIAHL WOWI SINIRITICITIIHIA IO IWILI UISSVII = DT ¥ T SBUTUD
I 06622111 MOGNIM HOV3 LV S3IHONAV1 30 ¥38WAW 3HL SILVIIONI - 6 = 60100
- TTTD8®ZIIIT “TTTTT 1Y QIWAIJI0 CHIONAV MOONIR KEVWINd ¥I1IV IWIL IO INNURY =5 % TEUTUD
0LHZIIII *1V¥ SI WY¥90Ud 3IHL * Z60T00

*

“0Y4Z0T1II T ROTNIR JHLASVd IWIL F0ANAOWYV IHI JIVIIURI I TEVI IAL NI SIMWA T60TO00

\ 0SHh2II1II u>wh<muz M :ocsz :oz:<4 »meu 3HL 0L 1437 IWIL J0 INNOWY 3HL - L g6 0100
. T T DERZITIITT T T i R § i £ B E N e fe D € ; I 7 AT S % - 13 € F¢ A
. 0£420111 mcu w2H~H<: hzunm hmu:aum J:ummuuu:w ¥ 3WIL JO LINNOWY 3HL - 9 = §80100
- T T TTOENZIIII T T CToTTTTomem ot T ISYTd 3HITOT ININUISENS T T ¥ - T T ZBOTOU T
CTHZOIII SMOGNIM 1TV ¥044NMOOLNNOD TYNIJ JO NOILVILINI 3IHL GNV SNOILvVy3do . 980100
U ZJITIT TTTUNROTINNODIIES TV 30 NOIIITdROT NIINIIT IRTI L UIOH ONIISUTI =& & G80100
06£23III ) MOGNIA » 480100
TTOREZITIT TISYIATIHLITEO0I NMOQINNDD TYNIH 30 ROTIVILIINI IHL OGNV SNOIIVH3dO 7% 77 £80TU0™
OTLTHIII z:aohz:ouuma J4< uo NOIL3TdWOO N33ML138 IWIL QI0H ONILVOTd — 6 = 280100
T TTUoLI8eIIT T T T T (¥3Ls008) T IWIL CSNISSIVOEd UNNOBY =T ¥ T —TTe0T0O T
) 06919111 ty31s5008) 3WI1 39VH0LlS - 2 = 080100
U89TIVIIT - e U ITS008Y TAEING 39VY OIS UL INIONY T WOES INI T = T ¥ T BI0T00T
0L3T8I1I * 8L0T00
D T g99T8III "~ - —° oo e T SNOILINIA30 38l & TTIUI00
0G6ST8III ’ . 9.0100
D QT QLT Toimimms e mom i L. e i i mn e o e e i e - -$10Ta0 ™
OgLE8VIII . -t JIVYNIWY3L 912 #0100
OZE8VIII - BB X: & I 9ILe A E ) Tad OTH dI13H SLZ T I0T0U0
OTIEBVIII sLe 814S 0Zys o1y d13H  HiLZ cLaxaog
ooE8vIII - - o T OTITTTRLETT T T ZTES RS UM dTIHTELT T T0T00
06Z8VIII ﬂﬁzm Nmm £L2 IR g TS oTY - dI3H  2L¢ gLOTO00
..... [ “Q82Z8VIIT- T T T g g T e e TZX0 oTH dT3IH—TLZ ~690T00
9€£9T8III 8IX0 0Zx0 - 1Lz ZTXd £X0 oTx d13H 0OLZ 890100
TEIT/III " TITXD .~ ~2ZX0 TTTTQrZTTTTTT —OTX0 T IXY OTH dT3IH—632 30100
09<Z8VIII 2zl 291 69¢ aNm» 181 oTA dI3H 892 .990T00
T T gSZ8VITIT B ) F ST b - 5 S - & FA o OTH dTIH L92 S907T00
OHZ8YVIII ’ . 430100
o T TOEZBYIII C T T T T m T T m T m me T e e T T T TAVI AGVWRNS T IN0 INTEd F ¥I0T00

25 Jyva ZITZsu 3IIVU - - T T TTRRASITIT NUISEIN J3SK IIVUGN T3CORSOSOST

-

©A-21



-1dVY1S

108 N3N O4TIIOD0
T OeRTEII I === ———=- . 6EIT00
086TEIII QT 318YIYVA 335 ~-310N . 8ETI00"
Tttt o oTTTRret®iIIT o v T ITITITC T ; * —ISTTO0
096T8I1I G3KY0J¥3d 39 0L SNOILVINWIS 40 HIBWNN . 9£1II00
geeToIIY ’ s~ GLIT00
046TAIII . 8£TI00
TUTTTTTTITTTTTTOTRSYIIT - T T T e TTTTTTTOE 00S 0006 A FTavl £2 TETI00
0048VIII g 00s 000 OIX 378ve 22 Z2£1100
- N 13 3§ : & 6 Y ¢ V4 1 Y o L +] {11 §dH B 2 VR &N ¢ ¢ € (¢
069203111 02 0£TING
0f9ZITI1Y 6T [34 ¢ o]
02922111 8T ‘821100
0T9291IT LT* FX 4 {:]7]
- 009293II1 9T 921190
065291 T ST SZitoo
08SZOIII 4T 421800
01S23IIT (3 O |4 § O1)
09S22II1 ) r4 €] 22II100
ossZoiyy — T T - ] TTe 121100
__D8EBVIII ) o ) os 0CS 0000 TTdW 318vL Ot 021100
0bS2oIIT ST T 000 12X ERIZ 3 6TTI00

68

39vd 211250 3iva .

<<<QO-IXI NOISYIA J4SH 31vadN 1300W SOSO>>>

A-22



APPENDIX B, SUPPLEMENTAL FORTRAN INSTRUCTIONS
DESCRIPTION AND LISTING

As the SOS Model evolved, it became apparent that additional
Fortran subprograms were required to ‘supplement the basic instruc-
tions provided by the standard GPSS II language. These subprograms,
which are referred to as the user written routines, are utilized during
the dynamic simulation of the Shuttle operations cycle by means of the
GPSS II HELP block, The subprograms utilized in the SOS Model
are listed aftetr the descriptions in this Appendix., The function
of the Fortran subprogram HELP is described below:

® HELP serves as the interfacing routine between the GPSS II
instructions and the user written subprograms. The HELP
subprogram is accessed by a GPSS Il HELP block containing

- a control variable located in the X field., The HELP sub-
program serves four general functions in support of the SOS
Model: 1. generating random deviates from the available
probability distribution; 2. collecting statistics on the time
of stage storage; 3. transferring control to other special
purpose subprograms; 4, providing scheduling data for each
launch, A description of each segment of subprograrh HELP
is shown in Table B-I., Transfer to the segments—from
within the HELP subprogram is accomplished by utilizing
the control variable in a Fortran computed GO TO statement
and selecting the proper HELP segment.

The subprograms described below are responsible for the
generatmn of the random numbers used in the user written sub-
programs,

¢ DRAND and DRANDI serve as two independent random
number generators, The random number generation is
accomplished by modulo division, The random number.
seeds for these two subprograms are defined by variables
ISEED and ISEEDI1, respectively. (No support routines
called.) ' '

The following subprograms are used in determining deviates
from various statistical distributions to be used by the GPSS I
instructions to accurately simulate the Shuttle operations cycle.
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RECEDING PAGE BLANK NoT FILMED

TABLE B-I. SUBPROGRAM HELP SEGMENT DESCRIPTION

Segment

Description

1

10

11

12

13

Generates the attributes of the next launch including
mission type, time between launches, Orbiter mission

length, and the time between the first and second launch

opportunity, (Support routine called: MISSON.,)

Calls a special purpose subprogram that prepares in-
formation obtained from GPSS II system variables for use
in the Confidence Interval Option, (Supi)ort routine called:
DUMMY.)

Generates the deviates from a triangular distribution.
(Support routine called: TRIAGI,)

Generates the deviates from a normal distribution.
(Support routine called: RNORM,)

Saves the clock time when a stage has completed pro-

cessing and has entered storage. (No support routine
called.) :

Computes the elapsed time a stage has spent in storage‘
based on a first in first out basis. (No support routines
called.)

Prepares the model for a new case study by reading the
input variables and the comment card title. (No support
routines called.)

Generates the deviates for a two-parameter exponential
distribution. (Support routine called: EXPO.,)

Generates the deviates for a lognormal distribution.
(Support routine called: RLOGN,)

Outputs the summary table., Repeated calls are required
to complete the entire table. (Support routine called:
PRINT.)

Generates the deviates for a constant distribution. (No
support routines called.)

Generates the deviates for a uniform distribution. (Support
routine called: UNFRM1,)

Generates the deviates for a beta distribution. (Support
routines called: BETADP and PERTXF,)




Al

BETADP generates the deviates for a beta distribution.
(Support routines called: GAM and PERTXF,)

DICRET produces deviates from a discrete probability
distribution. This subprogram permits the model to generate
random values from data that has either a 1/3 or|{1/2
probability of selection. (Support routine called: DRAND.)

EXPO generates the deviates for a two parameter ‘exponential
distribution. (Support routine called: DRANDI.)

GAM generates the deviates for a gamma distribution.
~ (Support routine called: DRANDI.)

PERTXF converts three input parameters, namely the
minimum expected time, the most likely expected time

and the maximum expected time to the mean and standard
deviation of a beta distribution. (No support routines called.)

RI.OGN calculates the deviates for a lognormal distribution
by exponentiating the normal deviate. The mean and
standard deviation of the lognormal distribution are obtained
from the calling subprogram. (Support routine called:
RNORM.,)

RNORM calculates the deviates for a normal distribution.
The mean and standard deviation of the routine are obtained
from the calling subprogram. (Support routine called:
DRANDI.)

TRIAG and TRIAG] produce the random deviates for a
triangular distribution function, These two routines are
identical and independent. (Support routines called:
DRAND and DRANDI1, respectively.)

UNFRM and UNFRMI produce random deviates from a
uniform distribution. The two routines are identical and
independent. (Support routines called: DRAND and DRANDI,
respectively.) ‘ :

‘It should be noted that subprograms DRAND, TRIAG, and UNFRM
. are used exclusively by the MISSON subprogram to provide a separate
and unique sequence of random numbers,

The subprogram described below is responsible for scheduling
the Shuttle launches.

e MISSON is responsible for determining the parameters
associated with each Shuttle launch. MISSON is used to
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- determine a realistic time between launches for the Shuttle
system. For each launch, the mission type is defined with
the possible types including Shuttle payload placement,
space station logistics, tug placement and fuel supplies,
Department of Defense, and others, including space rescue.
The MISSON subprogram also determines the Orbiter
mission length which depends on mission type, the date of
the next launch, and the time between the first and second
launch opportunity. (Support routines called: DICRET,
TRIAG, UNFRM.,) '

The following subprograms are not active during the dynamic
simulation of the Shuttle operations cycle, but were developed for the
convenience of the user. These subprograms are used to produce the
TABLE] output which summarizes the activity time distributions
defined in the System Model Description of the SOS Model.

® OUTPUT determines the type of distribution for each Shuttle
processing event and outputs this information in tabular form.
(Support routine called: REALN). ‘

® REALN converts alphanumeric data into the real data used
by the OUTPUT routine. (No support routines called.)

¢ TABLEI scans the System Model Description for the titles
of the various processing operations and for their associated

time distributional parameters. (Support routine called:
OUTPUT.)

The following subprograms are used when confidence intervals
are requested for specific statistics generated during the dynamic
simulation of the Shuttle operations cycle., Reference 3 gives detailed
information on the Confidence Interval Option,

¢ DUMMY controls the sampling rate used in obtaining
statistical observations for those statistics specified by the
Confidence Interval Option. The subprogram also assures
the proper collection of the statistics specified by the user.
(Support routine called: SAMPLE,)

® SAMPLE makes statistical observations during the simulation
on the statistics specified by the user to have confidence
intervals calculated for them. At the conclusion of the simula-
tion, a summary table is outputted that contains a descriptive
heading and a corresponding confidence interval for each of

the statistics specified by the user to be collected. (Support
routine called: STDV,)



® STAT is used to read and store descriptive headings to be
used in the output of confidence interval statistics. Each
card of the System Model Description is scanned for the
appropriate headings. This subprogram is not active during
the actual simulation. (No support routines called.)

® STDV calculates the sample standard deviation for the
statistics specified for confidence interval calculations.
(No support routines called.)

The subprogram described below is responsible for a summary
output of the statistics collected during the simulation of the Shuttle
operations cycle. ,

® PRINT is a collection of various write statements which

print out a summary table of various simulation parameters
" at the end of each computer run. The values of these

parameters are transmitted to the routine through two
different transfer methods, The first method transfers the
values of certain GPSS II system variables (table means,
facility utilization and queue times) to PRINT as arguments
of the subroutine. These arguments are defined on the HELP
blocks at the end of the model. The other method permits
the user to retrieve the output parameters through the values
stored in the GPSS II common block variables, These tables
are subscripted arrays and are defined in the GPSS II
reference manual. The routine is executed by a series of
call statements that subsequently execute each statement
of the subprogram. (Support routine called: SAMPLE,)

The GPSS II Mainline (GPSS2) routine is the only GPSS II
symbolic element deck available for modification by the SOS Model
user. It serves as the mainline master control for the complete
GPSS II program. The GPSS2 routine is a software package available
upon request from the operators of the UNIVAC 1108 EXEC VIII System.,
The routine is described as follows:

® GPSS2 contains the option to specify the size of the network
.and its associated variables by means of the Fortran
parameter statements contained within the routine. The
total program core size is determined by the limits of the
model description as defined by the values assigned to the
Fortran parameter statements. Complete instructions and
other information on making changes is contained in the
comments of the routine listing. (Major GPSS II routines
USES, BLOCKD, SETERR, INPROC, EXECUT, PUTOFF,



ASSEMB; other support routines called: RCONWN, CSFREQ,
LETTER, STAT, and TABLE]L,)
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APPENDIX F, EXPLANATION OF INDIVIDUAL CONTROL CARDS

This appendix gives a brief operational description of the
various control cards contained in the example deck setups shown in
the document. Further information about these control statements
is given in the MSFC Program Procedures Manual with the page

numbers in parentheses.

(Refer to Figure F-1 for the correct column

positioning).

1.

@ADD MODEL.
This card will add the contents of file MODEL to the run

stream. This card must follow the @XQT GPSSES8. MAPGPS

card for each execution of the GPSS program. (6.3.1-80)

@ASG, T NAME, F2-

This control card assigns a temporary file location called
NAME on a magnetic drum unit. The F2 represents the
type of drum selected for rmass storage. Note that an
@ASG card must be used for each file referenced within
the run. (6.3.1-29) :

@ASG, T TAPENAME, T, SAVEXX

This card creates a tape called TAPENAME and is main-
tained in the MSFC tape library for the time specified by
the code XX, The code XX represents the f0110w1ng
(Technical Bulletm No. 17)

02--14 day retention
03--30 day retention
04--90 day retention
05--6 month retention

@ASG,T TAPENAME, T, 12345 _

This card assigns the use of a tape drive t6 the run., In
this example, the tape file is called TAPENAME and reel
number 12345 is loaded onto the drive unit., (6,3,1«33)

@BRKPT PUNCH$ -
This card causes the current normal punch file to be
closed and queued for punching and starts a new normal

.. puneh file. (6.3.1-101)



10.

Ii,

12,

13,

14.

h‘ﬂ‘hpm

@BRKPT PUNCH$/FN

This: statement causes the current normal punch file to be
closed and queued for printing and routes all future output
of the normal punch type to a file whose name is FN, The

file whose name is FN must be currently assigned to the
run, (6.3.1-102)

@COPIN TAPENAME, GPSSES,

This card causes the transfer of the program instruction
from the tape called TAPENAME, to a file name GPSSES,.
(6.3.1-147)

@COPIN TAPENAME, TPF$.

This card causes the transfer of the program instructions
from the tape, called TAPENAME, to a temporary pro-
gram file. (6.3.1-148)

@COPOUT GPSSES, TAPENAME

This card is a reverse operation of the @COPIN card. The
program instryctions are transferred from the file GPSSES
to the tape named TAPENAME. (6.3.1-146)

@COPY,G TAPENAME, MODEL,

This control card causes the transfer of a data file (the
GPSS System Model Description) from the tape named
TAPENAME to a drum location named MODEL,
(6.3.1-144)

@COPY,GM MODEL, TAPENAME
This represents the reverse operation of the
@COPY,G TAPENAME, MODEL, command. (6.3.1-144)

@COPY,RSA MASTER*GPSSES. , GPSSES.

This control card is used to command execution from a
drum file. This card copies from the drum a program
called MASTER*GPSSES8 into temporary location name.

‘GPSSES8, (6.3.1-144)

@DATA FILE2, MODEL

This control card permits the updating of the GPSS model
network contained on a file named FILE2.. The new
revision is stored in a file named MODEL (corrections
or changes to MODEL follow this control card and FILE2

' remains unchanged), (6.3.1-97)

@DATA, L. DUMMYP, MODEL

This control allows the revision of the DUMMYP file and
creates an updated file named MODEL, The revisions
to DUMMYP follow this control card. A listing of the
data in MODEL is then generated. (6.3.1-97),



15. @END o
" This control card marks the end of the data corrections
following the DATA control card. (6.3.1-98)

16. @ERS GPSSES, |
This control card will erase all contents of the program
file named GPSSES8. (This card is used in decks that
generate a new program file.) (6.3.1-156)

17. @FIN 7
Signifies the end of the control deck. (This is the last
card on all deck setups.) (6.3.1-80) '

' 18. '@FOR, US GPSSE8. NAME, GPSSE8. NAME

Control card used to include a new or modified Fortran
user written subroutine in the GPSS run stream. The
word NAME should be replaced on the control card with
the title of the subroutine. The U option allows modifi-
cation of individual cards in the subroutine. An I option
allows the inclusion of an entire subroutine package but
not the updating of individual cards (6.3.1-103)

19. @FREE TAPENAME
Releases the tape called TAPENAME. (In cases where
the information on the tape has been copied onto the drums,
the tape drive unit is no longer needed and, therefore,
released from the run.) (6.3.1-88)

20. @HDG,P CASE STUDY TITLE
This heading card prints any desired title on the top of
each page of the printout. The page number and data are
also printed. All columns on the card can be used. In
this case, the title CASE STUDY TITLE is printed on top
of each page of output. (6.3.1-124)

21, @MAP,LX GPSSES8.MAP,GPSSE8., MAPGPS
This card causes the collection of all program elements

into the program instruction element by the name of
MAPGPS. (6.6-4)

22, @MOVE TAPENAME, 2
This control card is used for positioning the tape called
TAPENAME at the beginning of the selected file. (The
example indicates the movement of the tape past 2 files
from its present position.) (6.3.1-137)

23, @PREP GPSSES.
This command is used to prepare a program file on
FASTRAND for subsequent referencing as a library by
the collector. This card must always be used before a
@MAP control card. (6.3.1-153)



24,

25,

26.

27.

28,

29.

30.

@PRT,T
This card produces a table of contents of the temporary
program file (TPF$). (6.3.1-157)

@PRT, T GPSSES.
This card will generate a table of contents of all elements
contained in the program file GPSSES8. (6.3.1-151)

@REWIND TAPENAME - -

Executive command which causes the rewinding of the
tape drive called TAPENAME., Execution of this control
causes the tape to be positioned at the starting point of
the first tape file. (6.3.1-138)

@RUN, //P SAMPLE, 999999, PORTERBIN225, 3, 150

The run is always the first control card in the 1108 deck
setup. This card contains all the information used by the
computer for accounting and identification purposes. The

‘three options available on the RUN card are P (production),

T (development, and A (maintenance and checkout).
SAMPLE]L is the run I.D. code assigned to the particular
deck for use by the computer, 999999 is the accounting
job number, PORTER is the programmer's name in six
characters, and 225 identifies the programmer's BIN
location, The 3 is the maximum CPU time (min) for the
run. The 150 represents the maximum number of pages
of output produced by the program., (Technical Bulletin
No, 16)

@SETC 2
Sets the computer condition word to the value of 2 and

causes the generation of a punched deck of the absolute
GPSS model. (6.3.1-118)

@SETC 3
Sets the computer condition word to the value of 3, thus-
eliminating the listing of the model network. A separate

header page is generated for each case to be executed.
(6.3.1-118)

@SETC 4 :

Sets the computer condition word to the value of 4, thus
causing a printout indicating the distributions and their
associated parameters from the GPSS model that were
defined for each processing operation. (An extra

control card, @ADD MODEL, must be inserted into the
program deck when this control option is used.) (6.3.1-118)



31. @SETC 5
Sets the computer condition word to the value of 5, thus
causing the System Model to be read for headings used in
the collection of confidence interval statistics. (An extra
. contral card, @ADD MODEL, must be inserted into the
program deck when this control option is used.) A
(6.3.1-118) '

32, @XQT GPSSE8. MAPGPS
Control card command indicating the execution of the GPSS
program instructions called MAPGPS contained on a file
named GPSSES8. (6.3.1-108)

33. @XQT,LA SYS$*MSFC$. LISTIT :
This card executes a special program that generates a
listing of the contents of the temporary program file.
(6.3.1-106)
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