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Abstract. T e e S o
A procedural guide for using the DESIM computerized system for designing. -
“and simulating the operation of hardwood sawmill systems. instructions are ' -

provided for: (1) setting up the DESIM system on the computer, (2) obtaining the = _
necessaty data forms, (3) filling out the data forms to represent a proposed _ o
sawmill system, (4) getting the data from these forms ‘into a sawmill data file, .
- and{(5) simulating the operation of the proposed sawmill. This user.guide makes " -
the system relatively easy to use.for even complex sawmill situations. .




DESIM User's Manual:
A Procedural Guide for Designing and
Simulating Hardwood Sawmill Systems
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Introduction

DESIM'{DEsign SiMulator), a computerized system for designing and simulating
the operation of hardwood sawmills, can be used 1o design new miils or to plan
the modification of existing mills. It can handie complex situations and a wide
variety of different products. And, once a mill has been designed and simulated,
the design can easily be changed and simulated again to investigate different
possibilities.

The DESIM system consists of three computer programs and two support data
files. The first program provides data sheets for recording the required sawmili
information. The second program provides an interactive question and answer
procedure for getting the information from the data sheets into a sawmill data
fite. And, the third program uses this data file {0 realistically simulate the opera-
tion of the proposed sawmill. DESIM was designed to make it as easy as possible
to use.

This paper provides a systematic procedure for using the system. However, it is
important that you have a good general understanding of the system before
working through the procedure. To gain this understanding, | suggest reading
“DESIM: A System for Designing and Simulating Hardwood Sawmill Systems”
(Adams 1984). This suggested paper provides a general discussion of the system
and what it will do.

Along with the need for a general understanding of the system, several other
reguirements must be met before using the system. First, you must have avail-
able a large mainframe computer such as those available at most universities.
The largest program in the system requires 1.6 megabytes of internal storage to
run. Second, because the system uses the GASP-IV FORTRAN-based simulation
fanguage, the GASP-IV package (Pritsker 1974, 1977) must be available at your
computer facility. Third, a conversational monitor system (CMS) computer ter-
minal must be available and connected ¢ the computer either directly or through
a data communication modem. And fourth, you must obtain a copy of the DESIM
computer tape. This tape is available from the Forestry Sciences Laboratory,
Northeastern Forest Experiment Station, P.O. Box 152, Princeton, West Vir-
ginia 24740.

"The computer programs described in this publication are available on request with the under-
standing that the U.S. Department of Agriculture cannot assure their accuracy, completeness, reli-
ability, or suitability for any other purpose than that reported. The recipient may not assert any
proprietary rights thereto nor represent them to anyone as other than Government-produced com-
puter programs.




1. Sefting Up DESIM

Procedure

Once the above requirements have been met you are ready to work through the
DESIM procedure, which is discussed as follows:

1. SETTING UP DESIM-— Provides instructions for getting the DESIM computer
tape information into your user files and setting up the necessary control files.

2. SETTING UP A SAWMILL SYSTEM-—Discusses the preliminary work required
to sef up a proposed sawmill system 1o be simulated.

RUNNING FORMS PROGRAM-Provides instryctions for obtaining the
necessary data forms to be filled out for the sawmill system.

fad

4. FILLING OUT DATA FORMS - Provides instructions for filling out the data
forms correctly {o refiect the sawmill system.

5. CREATING RAW MATERIAL DATA FILES—Provides instructions for creating
any needed raw material data files.

. RUNNING DESIGN PROGRAM-—Discusses the running of the DESIGN pro-

gram to get the information from the data forms into a mill data file.

7. RUNNING THE SIMULATION {SIMU) PROGRAM —Discusses the running of
the SIMU program to simulate the actual operation of the proposed sawmill
syatem.

8. MODIFYING THE SAWMILL SYSTEM—Discusses the procedure for modifying
a sawmill system after it has been simulated.

i this systematic procedure is followed carefully, little difficulty should be
encountered when using the system. Actually, after using the system several
fimes, you will find it surprisingly easy to use. This is especially true when you
consider s capabllities,

This section provides the procedure for transferring files from the DESIM com-
puter taps to your CMS files and for developing the computer control files needed
to use the DERIM system. If you are not familiar with the procedures for trans-
fernng computer files or for setting up programs o run on the computer, this

section will mean little to you. However, consultants at your computer center

can use this section 10 set up the system for you.

# you are using an 1BM? computer, see Appendix A for detailed instructions, job
control language (JCL), and execution (EXEC) statements required to set up the
system. For other computers, you or a consultant must set up the system based
ot the following discussion,

"'I"%m une of trads, B, of corpuration names in this publisation is for the information and con-
venience of the reader. Such use does not constitute on official endorsement or approval by the

L8, Departmont of Agricuiture or the Forest Service of any product or service to the exclysion of
others that may be suitable



In this discussion, 1BM file designations will be used. Each file designation
consists of a file name. file type, and file mode. For @xample, the fiie “FORMS
FORTRAN A1" has a file name of “FORMS", a file type of “FORTRANY, and a
file mode of "A1." If you are not using an 1BM compu ter, youmay have to change
these designations to meet the requirements of your computer.

1.1 Tape to CMS file. The DESIM system s on a 9-track compuier tape at a density
of 1800 bits per inch. it is in a nonlabeled, fixed block format with a record length
of 80 and a block size of 8000. The information on the tape consists of five files
(three computer programs and two data files). Use the following procedure to
move the tape information to CMS files.

s FORMS Program-~Move this program from the first tape file location to the
CMS file with the designation “FORMS FORTRAN A1Y

e DESIGN Program-—Move this program from the second tape fite location to
the CMS file with the designation "DESIGN FORTRAN A1

e SIMULATION Program--Move this program from the third tape file location
to the CMS file with the designation “SIMU FORTRAN A1

» Equipment Data File-—Move this file from the fourth tape file location to the
CMS file with the designation "EQ DATA A1.”

e Lumber Grade Data File—Maove this file from the fifth {ape file location to the
CMS file with the designation "LGR DATA A1.”

1.2 CMS Execution Files. To facilitate the running of the three DESIM computer
programs, CMS EXEC files and JCL files should be created. The EXEC files
execute the CMS command procedure necessary for running the programs from
the CMS terminal, The JCL files provide the required job control statements
when the programs are sent to a muitiple virtual storage {MVS) operating system
for processing. The discussion of the files required for each DESIM program
follows:

» FORMS Program—Create an EXEC file that will submit the “FORMS FORTRAN
A1 file and the required JCL file to the MVS operating system for running. In
generating the JCL file, if time and region parameters are required, set time
equal to 1 minute and set region equal (0 150K §f yvoyu want the resuiting
output sent directly to a printer, this should aiso be specified in the JCL file.
if the output is sent to the user reader file, You must then manually enter the
required information at the terminal to send the cutput to a printer.



e DESIGN Program—This program requires only an EXEC file for the CMS
system. Since it is not sent to MVS operating system, no JCL file Is required.

in creating the EXEC file, assignments must be made for the input-output unit
numbers used in the program. The assignments by unit numbers are:

03— “MILL DATA A1 file input (disk}
D4a—“EQ DATA A1 file input (disk)
05-—Terminal input (keyboard)

06— Terminal cutput (video screen)
09— “MIL2 DATA A1 file output (disk)
11—"MATT DATA AT file input {disk}
12—“MAT2 DATA A1 file input (disk)
13— "MAT3 DATA A1 file input {disk)
14— "MAT4 DATA A1 file input (disk)
15—"MATE DATA A1 file input {disk}
16— GAS DATA A1 file output {disk)

Once assignments have been made for the input-output unit numbers, enter
statements for loading and running the DESIGN program. Following these state-
ments, enter statements to perform the foliowing:

- Determine if a “MILL DATA A1" file exists

-~ Erase the “MILL DATA A1” file if it exists

—RBename the “"MIL2 DATA A1 file to “MILL DATA A1”
-Determineg if a "GASP DATA A1 file exists

~~~~~~ Erase the “GASP DATA At1" file if it exists

—Rename the "GAS DATA A1" to “GASP DATA A1”

* SIMULATION Program-—Create an EXEC file that submits to the MVS operat-
ing system the foliowing files:

—Required JCL file
--SIMU FORTRAN A1
—GASP DATA Al
-~MILL DATA A1
—~LGR DATA A1

in generating the JCL file, if time and region parameters are required, set time
equal to 5 minutes and set region equal to 1600K. If you plan to check the simu-
lated output before having it printed, also specify in the JCL that the output is to
be sent to the reader file,



2. Setting Up a
Sawmill Situation

Whether designing a new mill or planning the modification of an existing mill,
the entire sawmill situation must be considered. Include notonly the physical
attributes of the mill, but aiso the raw material inpuis, the product outputs, and
the processing procedures. In this section. | will discuss a procedure for setting
up such a sawmill situation when using DESIM to help evaluate a mill design or
modification,

2.1 Diagram proposed mill. Start by drawing the mill fayout roughly to scale.
Figure 1 shows a sample layout. Notice in this figure that the machine centers
have been labeled and numbered. When numbering the machines, use numbers
2 through 30. The number “1” cannot be used. Also notice that the lengths and
speeds of both the conveyors and buffers (surge decks) have been indicated. By
drawing such a diagram, you can make sure that the link ups between machines
have been properly considered. And, the information on the diagram wili be
readily available when needed fater.
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Figure 1.—&ample sawmill layout.



2.2 Raw material considerations. Do not underestimate the importance of raw
material inputs when designing a new or planning the modification of an exist-
ing sawmill. The species, quality, and sizes of raw material to be processed are
very important when determining the best new,or modified mill for a given saw-
mill situation. Raw material inputs to the DESIM system can be: {1} actual piece
data, (2) sawlog frequency distributions, and/or (3) bolt frequency distributions.
if the necessary raw material inputs are not available for a given sawmill situa-
tion, vou will have to collect the data and process it into one or more of the three
types of raw material inputs.

For each log and/or bolt deck considered in a design, one of the three types of
raw material input data will be required. There is no limit to the nurmber of these
input decks that can be considered. However, each deck can accept only one
data set from only one of the three input data types.

2.3 Processing and product considerations. Before you get involved in the me-
chanics of filling out data forms, you should decide exactly how the material
is going to be processed through the proposed mill to produce the desired prod-
ucts. In making these decisions, do not miss any processing steps or mill prod-
ucts. This is an important part of the process and will take time. As you make a
processing decision, write it down as an instruction. This list of instructions can
then be used later when filling out data forms to assure that you do not miss
anything. For the sawmill in Figure 1, these instructions might inciude:

e Forklift (2)
—All 0gs sent to debarker (3).

e Debarker (3)
—All logs =12 inches in scaling diameter leaving the debarker (3) will go 1o
the Scragg headrig (5). However, if the Scragg buffer is full, these fogs can
go to the band headrig (4).
—All togs > 12 inches will go to the band headrig (4).

e Band headrig (4)

—Alllogs are to be sawed around for grade fo either a tie or cant for resawing.

—Fifty percent of all Grade 2 and Grade 3 logs =16 inches in scaling diameter
and =9 feet in length will be sawed to 7- by 9-inch ties.

—Allfogs that do not fif the above category will be sawed to a cant for resaw-
ing. Those <16 inches in scaling diameter will be sawed to 8-inch-thick
canis. Those > 16 inches in scaling diameter will be sawed to 8-inch-thick
cants. None of these cants can be wider than 12 inches.

—All square-edged boards produced on the band headrig (4) will be sent to
the trimsaws (9.

—All wane-edge boards will be sent to the combination edger (6).

—Ties wili be sent {o the swing trimsaw {11).

~Cants will be sent to the gang side of the combination edger (6).

—Stabs will be sent to the chipper (13).



3. Running FORMS
Program

¢ Scragg headrig (5)
— Al logs processed by the Scragg headrig (5) will be processed into 6-inch-
thick 2-sided cants and sent to the gang resaw (7).
—Slabs wiil be sent to the chipper (13).

¢« Combination edger (6)
- All parts sent to trimsaws (9).

e (Gang resaw (7)
—The square-edged boards sent from the gang resaw (7} to the transfer station
(8) will be transferred to the trimsaws (9).
—The wane-edged boards sent from the gang resaw (7) to the transfer station
(8) will be transferred to the combination edger (6).
—The slabs sent from the gang resaw (7) to the transfer station (8) will be
transferred to the chipper (13).

e Transfer station (8)
—The wane-edged boards sent to combination edger (6).
—The square-edged boards sent to trimsaws (9).

e Trimsaws (9)
—All parts sent to green chain No. 1 (10).

e Swing trimsaw (11)
—All ties sent to green chain No. 2 (12).

You may have noticed that neither bark nor sawdust were considered in the
above instructions. These products are not considered in the DESIM process
because they do not usually affect the production and flow of the primary prod-
ucts in a sawmill operation. Also, the routing and chipping of trimming and
edging material are not considered for the same reason. However, the trimming
and edging volumes are included in the simulated chip yields.

The FORMS program is set up so that you can specify the data forms wanted
as well as the number of each needed. This is done by taking the "FORMS
FORTRAN A1" file into the edit mode on your CMS terminal. When this is done,
you will find a listing of the 22 different data forms. The statements in the listing
appear as:

FORM NO. 1—RAW MATERIAL ACTUAL PIECE DATA
IFORT =1

FORM NO. 2—MILL DESIGN

IFOR2=1

FORM NO. 22—CRITERIA FOR ROUTING MATERIAL
IFOR22 =1



4. Fitling Out
Data Forms

The statement “IFOR1 = 1" below the statement “FORM NO. 1—RAW MATERIAL
ACTUAL PIECE DATA" indicates that only one Form No. 1 will be produced. if
five of these forms are needed, change “IFOR1=1"to “IFOR1=5". But, ifyou do
not need this form, change “IFOR1 = 1" to “IFOR1=0". Repeat the procedure for
each form in the listing. | should point out that untii you become familiar with
the DESIM system, it will be ditficult for you to know exactly how many of each
form you wiil need. However, if at any time more forms are needed, rerun the
FORBMS program.

Once the “FORMS FORTRAN A1” file has been changed to indicate the forms
required, save it in your CMS file. At this point, run the FORMS program by enter-
ing the word “FORMS™ at the CMS terminal. Upon completion of the run, the
forms output will be sent to your CMS reader file. You can then send the forms
to the printer.

The following discussion deals with the filling out of the 22 different data forms.
in using the DESIM system you will fill out only the forms needed to represent
your proposed sawmill situation. Samples of each form are shown in Appendix B.
Some of these forms will be referred to as the various inputs are discussed.

4.1 Form No. 1—Raw material actual piece data. Use this form only if actual
piece data is used as raw material input to the sawmill situation. As many as
five diffarent data sets of this type can be included as input. However, only one
data set can be used as input at a given point in the mill. A discussion of the
information required on the form follows:

« DATA SET NO.~—Number (1 through 5) of the particular data set of this type.

o MATERIAL TYPE CODE~These codes are:
1--Long-length pieces {o be bucked into standard sawlogs (can also include
standard logs).
2—Long-length pieces to be bucked into standard sawlogs and bolts (can
also include standard sawlogs and bolts).
3—Standard sawlogs only.
4—Bolts only.

¢ PIECE NUMBER-—The log or boft identification number. If a long-length piece
has four logs and/or bolts in it, the logs and/or bolts are listed separately on
the form with the same PIECE NUMBER for each (see shaded area on Form
No. 1 in Appendix B).



o SPECIES CODE—Codes for the 12 species available in the DESIM system are:

1--Northern red oak
2~-Black oak
3—Scariet cak
4-—White oak
H—Chestnut cak
§-—Sugar maple
7—Red maple
8—Yellow-poplar
9--Basswood
10— Black cherry
11—Yellow birch
12—Beech

o GR-—Grades 1 through 3 are the standard USDA Forest Service hardwood
factory-lurnber log grades. Grade 4 is used for subfactory logs. And, Grade 5 is
used to indicate bolis. The lumber grade yields for sawlogs processed in the
DESIM system are based on log Grades 1 through 4. Therefore, when the pro-
posed sawmill is {0 produce grade lumber, these standard log grades must be
used,

* SMALL DIAM.—Scaling or small-end diameter of fog or bolt in inches.
e LARGE DIAM.—Large end or butt diameter of log or bolt in inches.
o LENGTH—Length of log or bolt in feet.

e CO—This code identifies individual logs and bolts when they are not part of a
fong-iength piece. And, for long-length pieces, it identifies the position of the
different iogs and/or bolis (see shaded area on Form No, 1 in Appendix B). The
codes are:

1—A log or bolt that is not part of a long-length piece.
4—The smali-end {og or bolt of a long-length piece.
6—An intermediate log or bolt of a long-tength piece.
9—The targe-end log or bolt of a long-length piece.

The large-end piece is always entered first, and the small-end piece entered
last for a fong-length piece.

4.2 Form No. 2—Log species, grade, and size distributions. Use this form when
frequency distributions are used as sawlog inputs 16 the proposed sawmill situ-
ation. As many as five separate data sets of this type can be used. Fach of these
data sets can have distributions for as many as five species. As with the actual
piece data, only one data set can be used as input at a given point in the mill. A
discussion of the information required on this form follows:
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o DATA SET NO.—Number (1 through 5) of the particular data set of this type.

e SPECIES—~The following information is needed for each species in the data
set.

ee CODE NO.—Code number of species for which log frequency distributions
are included. {(See species codes given in instructions for Form No. 1)

se PERCENT—The number of logs, in percent, of each species found in the
data set.

eo [ OG TAPER/FOOT—Average log taper, in inches, per foot used to calculate
hutt diameters of logs generated from these distributions.

ee PERCENT OF LOG GRADE~—The number of logs, in percent, found in each
log grade for a species. Grades 1 through 3 are standard USDA Forest Service
hardwood factory-lumber logs. And, Grade 4 represents subfactory logs.

se PERCENT OF LOGS BY DIAMETER CLASS--The number of logs, in percent,
found in each diameter class from 8 to 24 inches for a given species and grade.

e PERCENT OF LOGS BY LENGTH CLASS—The number of logs, in percent,
found in each length class from 8 to 16 feet for a given species and grade.

4.3 Form No. 3--Bolt species and size distributions. The instructions for filling
out this form are the same as those for Form No. 2. The only difference is that
bolt-grade percentages are not required. As many as five separate data sets of
this type can be used. Each data set can have bolt frequency distributions for as
many as five species. As with sawlog frequency distributions, only one data set
can be used as input at a given point in the mill.

4.4 Form No. 4—Mill design. Use this form to record preliminary information for
the proposed sawmill situation and to record the data set numbers and types
when actual piece data are used as raw material input. A discussion of the re-
guired information follows:

* PROJECT NAME—Name or designation of the proposed sawmill situation.

¢ PROJECT NO.—Number of the particular approach for a given sawmili situa-
tion. Several different approaches may be tried for a given situation. By num-

bering these approaches, the output for the different runs can be identified
at a later date.

¢ NUMBER OF RUNS—The number of simulated runs wanted for a given ap-
proach to a sawmill situation. Each run is made with a different set of random
numbers. This altows you to check the operation of the mill as factors such as
processing times, down times, and raw materials vary according to frequency
distributions.



« RUN TIME—The operating time, in minutes, for each simulated run of the
propeosed sawmills. For example, for an 8-hour operating shift, the RUN TIME
would be 480 minutes minus break times and other scheduled down times.

* PURGE TIME—The number of minutes before quitting time that the headrig
or headrigs are 1o be shut down o aliow the material following the headrig
1o be purged from the system. When this time occurs while a headrig is pro-
cessing a log or bolt, the processing of that log or bolt will be finished before
the headrig shuts down.

e UNBLOCKED MILL RUN? (N/Y) Enter;

Y--1f the machines are not to be blocked. In this instance, surge decks are
allowed to expand to accommodate the material being sent to them.
The DESIM output then indicates how long the surge decks must be to
prevent blocking.

N-—1f the machines are to be blocked when the down siream surge decks
are full. The DESIM output then indicates how many times each machine
was blocked and the total time they were blocked.

= ACTUAL LOG AND/OR BOLT DATA~—1f no actual piece data are used as input
to the proposed sawmill situation, nothing is entered here. However, if actual
piece data are used, the “DATA SET NO.” and the “MATERIAL TYPE CODE"”
for each data set are entered here.

4.5 Form Nos. 5 to 19—Machine data. Much of the information on the MACHINE
DATA forms is the same, 50 the discussion of Forms 5 through 19 is combined.
When the explanation differs for a given plece of information, that difference
will be shown by form number. As stated in the following discussion, some
information will be required only on certain forms.

¢ MACHINE NO.—The machine number taken from the proposed sawmill layout
diagram,

¢ MACHINE NAME~—The machine name taken from the proposed sawmili layout
diagram. Where there is more than one machine of a given type, you might
want to add numbers to the names. For example, if you have two headrigs,
you might name thern Headrig No. 1 and Headrig No. 2. These names are used
to identify the DESIM output to the individual pieces of equipment.

11



o MACHINE CODE—On most forms, this code is already given. However, on
Form Nos. 5, 7, 8, and 11 you must supply the code.

FORM NO. 5—The machine codes are:

1—Forklift.
2—Crane.

FORM NO. 7—The machine codes are:

4--For debarkers with processing time related to area of iog or bolt
(rosserhead, etc.).

5--For debarkers with processing time related to length of log or bolt
(ring-type, etc.).

FORM NO. 8—The machine codes are:

6—Circular saw headrig.

7—Bandsaw headrig.

8—Circular saw headrig with vertical edger.
9—Bandsaw headrig with vertical edger.

FORM NO. 11—The machine codes are:

12—Standard edger.
13—Combination edger (board and gang cant).

» RAW MATERIAL CODE—These codes are used only on Form No. 5. Use to
indicate the type of raw material data providing material to the input machine.
The codes are:

0-—-Actual piece data.
1—Log frequency distribution data.
2-—Bolt frequency distribution data.

« RAW MATERIAL DATA SET—This data set number is taken from Form Nos. 1,
2, or 3, and entered only on Form No. 5 to indicate the data set providing ma-
terial to the input machine.

= HEADRIG ORDER NO.—This number is required only on Form Nos. 8, 9, and
10. Besides the machine number, each headrig also must be given a headrig
order number. The actual order is not important so long as the numbers run
consecutively from 1 through 5.

12



« PROCESSING TIMES AND RATES-—The information can be by species or for
all species combined. If you do not wish to use the processing times and/or
feed rates in the equipment data file or if the file does not have the information
required for the machine you are using, you must provide your own on the
form. However, if you use the equipment data file information, enter only the
TIME CODE and SPECIES CODE information in this processing times and
rates section. You can determine what information is available in the equip-
ment data file by obtaining a listing of EQ DATA A{.

ee TIME CODE—These codes are:

0—Times and rates are different by species.
1—Times and rates are the same for all species.

se SPECIES CODE~—If a “1”" has been entered for the TIME CODE, oniy one set
of processing times and rates must be considered. So a “1” is entered as the
SPECIES CODE. If a “0” has been entered for the TIME CODE, individual
species codes are entered for each set of processing times and rates data
for the species to be processed. The species codes are shown in the discus-
sion of Form No. 1.

e PROCESSING TIME—Enter time in minutes on Form Nos. 5, 15, 16, 18, and
19. On Form No. 7, if the processing time is for a rosserhead-type debarker, it
is entered as minutes per 10 square feet of surface area.

e« FEED RATE—Enter rate as feet per minute on Form Nos. 7, 9 to 14, and 17.
On Form No. 8, this rate is entered as inches per minute.

es PROCESSING TIME DISTRIBUTION—The parameters for lognormal fre-
quency distributions include: (1) mean, (2) minimum value, (3) maximum value,
and (4) standard deviation. if the required lognormal parameters for any of the
following times are not available in the equipment data file or if you do not
wish to use the available parameters, you must develop your own.

To develop satisfactory lognormal parameters, your data set should contain
at least 30 observations. Once the data have been collected, the simple pro-
cedure discussed here can be used to provide the parameters. First, calculate
a constant by multiplying the smallest value in the data set by 0.95. Second,
transform each value in the data set by subtracting the constant and taking
the natural log of the result. Third, for this transformed data, calculate the
mean and standard deviation. This can be done on any calculator that has
a mean and standard deviation routine. These are the required lognormai
mean and standard deviation parameters. Fourth, the required minimum value
parameter is obtained by subtracting the above constant from the smallest
value in the untransformed data and taking the natural log of the resuit. Fi-
nally, the required maximum value parameter is obtained by subtracting the
constant from the largest value in the untransformed data and taking the

natural log of the result. An example of this procedure is shown in Appendix E.

13
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seo | OAD TIME-—This input is required on Form Nos. 6 t6 10 and 12 to 14. The
lognormal parameters for this time are based on the time required to load
material into a machine. Since load time is not a factor for some machinegs, it
is not required on all forms,

ese BOARD LOAD TIME—This time distribution is used oniy on Form No. 11
for edgers and combination edgers. The lognormal parameters are based on
the times required to load boards into the edger; that is, the time from when a
board leaves the edger unti! the next board hits the saws. These times should
only reflect the situation when boards are readily available to the operator.

ese CANT LOAD TIME—This time distribution is used only on Form No. 11 for
combination edgers. The lognormal parameters are based on the time to foad
cants into the combination edger; that is, the time from when a cant leaves
the edger until the next cant hits the saws. These times should only reflect the
situation when cants are readily available to the operator.

ees TURN TIME-—This time distribution is used only on Form No. 8 for band and
circular headrigs. The lognormal parameters are based on the time required to
turn logs or bolts on the carriage. This time starts when the carriage stops for
the piece to be turned and sfops when the piece has been turned and the car-
riage starts forward.

ees S| AB TIME-—This time distribution is used only on Form No. 8 for band and
circular headrigs. The lognormal parameters are based on the time required
to siab a log or boit divided by the length and the resulting value multiplied
by 10 to scale it for calculation purposes. The time begins when the carriage
starts forward and ends when the carriage returns and stops.

ees [ INE TIME—This time distribution is used only cn Form No. 8 for band and
circular headrigs. The lognormal parameters are based on the time required
to saw a line divided by the length of the log or bolt and the resulting value
multiplied by 10 to scale it for calculation purposes. The time begins when the
carriage starts forward and ends when the carriage returns and stops.

eee DOWN TIME~—This input is required on Form Nos. 5 to 19. The lognormai
parameters for this time are based on the nonscheduled down times for a
machine. These down times include only those resulting from (1) the machine
or operator not being ready, (2) the machine's surge deck being down, or (3) the
machine's down stream conveyors being down. Times are not included when
the machine is idle from lack of available material to process or the machine
is blocked because the system following it is jammed.

ee PERCENT DOWN-—This input is required on Form Nos. 5 to 19 and is the
frequency that the machine is expected to go down. In other words, at 5 per-
cent, the machine wili go down an average of 5 out of every 100 times a piece
is to be processed. Once the machine goes down, the down time lognormal
frequency distribution discussed above is used to determine how long it will
be down.



ee PRODUCT LENGTH DISTRIBUTION—This input is required only on Form
No. 19 for machine centers producing special products. it allows up io five
different productiengths in inches. For each length, the user must also supply
the percentage of products wanted. This is set up to allow the cutting of long
pieces into shorter products such as headers and half headers used in coal
mines.

4.6 Form No. 20-—Headrig sawing instructions. This form provides the instruc-
tions for breaking down log and/or bolis into various products. At least one set
of instructions is required for each headrig. However, as many as 100 sets can
be included for a given headrig. With these instructions, you can specify different
processing procedures for different species, grades, andfor sizes of raw material.
To illustrate the use of this form, Appendix C shows the filled out forms needed
to set up the processing procedure discussed for the band headrig in section 2.3
(Processing and Product Considerations). | should point out that when there is
more than one set of sawing instructions and a given species, grade, and/or size
of raw material does not fit the criteria for any of them, the first set of sawing
instructions will be used on that given raw material. A discussion of the infor-
mation required on this form follows:

¢ HEADRIG ORDER NO.—The order number of the headrig for which the sawing
instructions apply. Note that this is not the equipment number.

e INSTRUCTION SET NO.—The sequential number of the instruction set. There
can be as many as 100 different sets for a given headrig.

o SAWING PATTERN CONTROL-—This section is used o designaie the species,
grade, and/or size raw material to be processed by the specified sawing pattern.

s SAW CODE-—The code designations for the desired sawing pattern. Ap-
pendix D shows diagrams of the available sawing patterns by code. The codes
by headrig type are:

Band and circular headrigs:

1—Saw around {all}.

2—Saw around to timber.

3—Saw around to cant for resaw.

4—Slab around to timber (slabs to chipper).

5-—Slab around to timber (slabs to resaw).

6—Siab around to cant for resaw (slabs to chipper).

7—Siab around o 2-sided cant for resaw (slabs to chipper).

8—Slab around to cant for resaw (slabs to resaw).

9—Siab around to 2-sided cant for resaw {slabs to resaw).
10—Live saw.
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12—Saw around to 2-sided cant for resaw.

13~—-8ame as code 3 but with even number pieces in cant.
14—Same as code 6 but with even number pieces in cani.
15—Same as code 8 but with even number pieces in cant.
16—Saw around to 3-sided cant for resaw.

17—S8lab around to 3-sided cant for resaw (slabs to chipper).
18— Slab around to 3-sided cant for resaw (slabs to resaw).

Scragg Headrig:

4—Two passes to timber (slabs to chipper).

5—Two passes to timber (slabs to resaw).

6-—Two passes to cant for resaw (slabs to chipper).

7—-0ne pass to 2-sided cant for resaw (slabs to chipper).

8-Two passes to cant for resaw (slabs {o resaw).

9--0One pass {0 2-sided cant for resaw (slabs to resaw).
14—Same as code 6 but with even number pieces in cant.
15—Same as code 8 but with even number pieces in cant.

Gang Headrig:
11—Gang saw.
ee SP CODE--The species code for raw material to be processed by the set of

sawing instructions if species is to be used as a decision criteria.

se GR--The grade of raw material to be processed by the set of sawing instruc-
tions if grade is to be used as a decision criteria.

«e UPPER DIAM.—The upper diameter limit, in inches, (small end) of raw ma-
terial to be processed by the set of sawing instructions if it is to be used as a
decision criteria.

es LOWER DIAM.—The lower diameter limit, in inches, (small end) of raw ma-
terial to be processed by the set of sawing instructions if itistobe used as a
decision criteria.

ee UUPPER LGTH-—The upper tength iimit, in feet, of the raw material to be proc-
essed by the set of sawing instructions if it is to be used as a decision criteria.

ee L OWER LGTH—The lower length limit, in feet, of the raw material to be proc-
essed by the set of sawing instructions if it is to be used as a decision criteria.



ss CRI. CODE—Additional criteria codes used in combination with the above
decision criteria. Enter a code here if the set of sawing instructions to be used
on a given species, grade. and/or size of log or bolt is to be picked from two
or more sets of sawing instructions. These codes indicate whether the set of
sawing instructions is to be picked on a sequential or percentage basis. For
example, let us say that all Grade 3 red oak logs less than 18 inches in diam-
eter are to be processed by three different seis of sawing instructions on a
sequential basis. The first log fitting this description will be processed by the
first set, the second log by the second set, the third log by the third set, the
fourth log by the first set, and 50 on. On a percentage basis, the set of sawing
instructions will be chosen according to the percentages entered for the dif-
ferent sets. The codes are:

1—Enter when raw material fitting a given set of decision criteria is to be
processed by two or more different seis of sawing instructions on a se-
guential basis.

2—Enter when raw material fitting a given set of decision criteria is to be
processed by two or more different sets of sawing instructions on a per-
centage basis.

ee PERCENT—The percentage of the raw material (for a given set of decision
criteria) that is to be processed by a given set of sawing instructions when a
CRI. CODE of 2 has been used.

s SAWING DIMENSIONS—The following information provides the saw kerfs
and product sizes for processing the log and/or bolts:

ee BOARD MIN. LGTH—The minimum board length, in feet, allowed when
processing a log or bolt.

ee SAW KERF—One or more of the following saw kerfs to the thousandths of
an inch are required.

see HDRIG—A headrig saw kerf is always required.

ees CANT—If cants are 10 be resawed, a resaw saw kerf is required. This resaw
can be either a gang, centerline, or linebar.

ees SLAB—If slabs are to be resawed, the saw kerf for the slab resaw is required.
ee BOARD THICKNESS—The following information sets the board thicknesses:

see ROUGH CANT—If cants are to be produced and sent to a resaw, enter the
rough thickness, in inches, of resulting boards. Or, if timbers are 1o be pro-
duced from the centers of the log, enter their width. For example, if 6- by 8-inch
timbers are to be produced, enter B.000. But if neither cants nor timbers are to
be produced from the centers of the logs or boits, enter 0.000.

7
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eee ROUGH SLAB-—If slabs are to be produced and sent 10 a resaw, enter the
rough thickness, in inches, of the resulting boards. If the 10gs Or boits are 15
be sawed around 1o a cant or timber, enter the rough thickness of the rag uiting
side boards. Or, if the logs or bolts are to be sawed around (al}) or iive sawn,
enter the rough thickness of the resulting boards.

ses NOMINAL CANT-—Enter the nominal thickness, in inches, for the rough
thickness entered under “ROUGH CANT.”

sss NOMINAL SLAB—Enter the nominal thickness, in inches, for the rough
thickness entered under “ROUGH SLAB.”

so MAXIMUM CANT WIDTH~Enter the maximum width, in inches, of cants to
be sent to a resaw. This can also be used 1o limit the size of a cant thatis to
be produced and split on the headrig. An example of this wouid be an B- by
12-inch (plus saw kerf) cant that is produced and split on the headrig into two
8- by 8-inch cants. in this situation, the maximum cant width would be 12
inches plus the saw kerf. If there are no restrictions on cant widths, this value
will be “0.”

se ALLOWABLE BOARD WIDTH-—Enter up to 30 board widths, in inches, that
will be allowed in the processing of logs or bolts, Enter them in increasing
order of widths.

ee ALLOWABLE CANT THICK.—Enter up to 30 cant thicknesses, in inches, that
will be allowed in the processing of logs or balts. If timbers are to be produced,
these would be the allowabie thicknesses of the timbers. Enter them in in-
creasing order of thickness.

4.7 Form No. 21—Conveyor and buffer information. In the discussion of this

form, the terms conveyor and buffer are used. Conveyor is a straight-ling coOn-
veyor from a machine center or transfer station feeding directly into the follow-
ing machine center or buffer. Buffer is a cross transfer chain located jusi aﬂf:fad
of a machine center that is used to store pieces to be processed by the maching.

Most of the information required on this form comes directly from & sawmill
tayout diagram. But, when several machines are sending material to one f}*ﬁfé"
chine, the task of filling out this form can be difficult. Consider the situation
where machine No. 12 is fed by two buffers. One of these buffers receives Vma-v
terial from both machine No. 5 and machine No. 8. And, the other buffer r%ﬂ?w%
material from both machine No. 8 and machine No. 10. An exampie of this S‘ﬂu&
tion is shown on Form No. 21 in Appendix B. | suggest you work through this
example as you consider the inputs that foliow.

e MACHINE NO.—Enter the machine number of the machine receiving :x“s&?;ﬂ;fzw
Since raw material input stations such as forklifts or cranes dp not recene
material, their number will not be enlered here.



NUMBER BUFF. OR CONV. FEEDING—Enter the number of buffers feeding
the machine designated under “MACHINE NQ.” If no buffers feed the ma-
chine, enter the number of conveyors feeding it. There is no limit to the number
of conveyors or buffers that can be used other than the physical limitations of
an actual sawmill fayout.

NUMBER MACHINE TO EACH—Enter the number of different machines feed-
ing each conveyor or buffer.

SENDING MACHINE NO.—For each buffer or conveyor feeding the machine,
enter the sending machine number.

TRANSFER CODE-—For each sending machine, enter the transfer code. The
codes are:

1—The sending machine is the only one providing material {0 the particular
buffer of the receiving machine.

2—The sending machine and a go-around conveyor system providing ma-
terial to the particular buffer of the receiving machine.

3—More than one machine sending material to the particular buffer of the
receiving machine.

4—Only a go-around conveyor system providing material to the particular
buffer of the receiving machine.

5—The sending machine is the only one providing material to a conveyor
feeding the receiving machine.

7--More than one sending machine providing material {o a conveyor feed-
ing the receiving machine.

BUFFER LENGTH—Enter the length, in feet, for the particular buffer feeding
the receiving machine. If no buffer is used, no entry is required.

BUFFER SPEED-Enter the speed, in feet per minute, for the particular buffer
feeding the receiving machine. If no buffer is used, no entry is required.

CONVEYOR LENGTH-—Enter the length, in feet, of the conveyor feeding the
particular buffer or receiving machine. No entry is required if material is sent
from sending machine directly to the receiving machine buffer without the
use of a conveyor.

CONVEYOR SPEED~—Enter the speed, in feet per minute, of the conveyor
feeding the particular buffer or receiving machine. No entry is required if ma-
terial is sent from sending machine directly to the receiving machine bufifer
without the use of a conveyor.
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4.8 Form No. 22—Criteria for routing material. Use this form to set up the routing
of the different types of material through the proposed sawmiil. Each ling on the
form represents a set of routing instructions. A discussion of the required infor.
mation follows. Much of this information can be taken from the sawmill diagram
plus the process and products considerations that should have been set up at
the beginning of the design process. As many as 100 separate routing possibiii-
ties can be included for a given sawmill design.

* FROM NO.—Enter the machine number of the machine sending the material.
¢ TO NO.—Enter the machine number of the machine receiving the material,

¢« TYPE CODE--This code indicates the type of material being routed. The
codes are:

1—Long-length piece (made up of standard sawlogs).
2—Long-length piece (made up of standard sawlogs and/or bolts).
3-—Standard sawiogs.
4—Boits.
5—Unedged boards.
6—Edged boards.
7—Timbers.
8—Cants for resaw.
9—Railroad ties.
10—Slabs for chipper.
11—Chips.
12—Special products (headers, half headers, etc.)
13—S8labs for resaw.
14—Cants (2- and 3-sided) for resaw.

¢ ROUTE CODE~This code indicates how the material is going to be routed. A
given type, species, grade, and/or size of material can be routed to as many as
three different machines on a priority basis, alternating basis, or percemage
basis. If a given piece of material is to be sent to two machines on & Pfio;”ty
basis, this code will indicate the two sets of routing instructions and the prior
ities will be designated under “PRL.” For example see Form No. 22 in Appem-
dix B. As these pieces are produced, they will always be routed according to
the first instruction set unless the buffer for the receiving machine is full.
Then the second instruction set will be used. As soon as the machine buffer
related to the first instruction set is less than or equal to 75 percent full, these
pieces will again be routed according to the first instruction set. When given
pieces of material are routed to two or three different machines on an _"—"”ep
nating basis, a different set of routing instructions will be used each time.
And, when given pieces of material are routed on a percentage basis, the
instruction sets are picked according to the percentages that have been 8%
signed. The codes for this procedure are:
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O-—-Enter if no criteria other than material type are to be used or if only
species, grade, and/or size along with material type are to be used to
route the piece. This code must be used when routing 2-sided and 3-sided
cants for resaw (type code 14) and slabs for resaw {type code 13). This
material cannot be routed on a priority, alternating, or percentage basis.

1—Enter if pieces are also to be routed on a priority basis (see iines 1 and 2
on Form No. 22 in Appendix B).

2—Enter if pieces are aiso to be routed on an alternating basis (see lines 3
and 4 on Form No. 22 in Appendix B).

3—Enter if pieces are also {0 be routed on a percentage basis (see lines 5
and 6 on Form No. 22 in Appendix B).

GRADE-—Enter grade of piece if grade is to be used as a routing criteria.

SPECIES CODE—Enter species of the piece if species is to be used as a
routing criteria.

WIDTH—Enter width (small-end diameter for logs or boits), in inches, if width
is 1o be used as a routing criteria.

WD. CODE—The width codes are:

1—Enter if only indicated width is to be routed.

2—Enter if only widths less than the indicated width are to be routed.

3—Enter if only widths equal to or greater than the indicated widths are to
be routed.

THICKNESS— Enter thickness, in inches, if thickness is to be used as a routing
criteria.

TH. CODE—The thickness codes are:

1—Enter if only indicated thickness is to be routed.

2—Enter if only thicknesses less than the indicated thickness are to be
routed.

3—Enter if only thicknesses equal to or greater than the indicated thickness
are to be routed.

LENGTH-—Enter length, in feet, if iength is {0 be used as a routing criteria.
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s LN. CODE—The length codes are:

1—Enter if only indicated iength is to be routed.

2—Enter if only lengths less than the indicated length are to be routed.

3— Enter if only lengths equal to or greater than the indicated length are to
be routed.

o PRI.—If a “ROUTE CODE"” of 1 has been entered for as many as three different
routing possibilities (for the same routing criteria), enter the routing priority
for each possibility. These routing priorities will be entered as 1 through 2 or
through 3 depending on the number of possibiiities. For an example, see lines
1 and 2 on Form No. 22 in Appendix B.

o ALT.—If a “ROUTE CODE" of 2 has been entered for up to three different
routing possibilities for the same routing criteria, enter an alternate number 1
for each possibility in the set, If there is another set of routing possibilities for
other routing criteria, enter an alternate number 2. In other words, a different
alternate number must be used for each set of routing possibilities. For an
example, see lines 3 and 4 on Form No. 22 in Appendix B.

* PERCENT—Iif a “ROUTE CODE” of 3 has been entered for as many as three
different routing possibilities (for the same routing criteria), enter the corre-
sponding percentage for each possibility. These percentages must total 100
for the different possibilities. For an example, seelines5and 6 on Form No. 22
in Appendix B.

If actual piece data is to be used as raw material input and this information has

been entered on forms (Form No. 1), the information from these forms must be

input to your CMS file. The first data set is designated as “MAT1 DATA A1." If
there is more than one data set, the second one is designated as “MAT2 DATA

A1 and so on. These file designations must be used {o correspond to the JCL

that has been set up for the DESIGN program.

Once the sawmill layout has been drawn, the data forms filled out, and the raw
material data files created (if needed), you are ready to run the DESIGN program.
This is done by entering "DESIGN” at the CMS terminal. Through the terminal you
will be asked guestions and prompted for the answers. The answers to most of
the questions will come directly from the data forms. When prompted for the an-
swers, the data fieids will be indicated on the screen. These fields correspond to
the fields used on the data forms. When entering data into the fieids, a “:" ora
“ " (that is, not to contain a fetter or number) indicates that you must space over
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e [N, CODE-~The length codes are:

1—Enter if only indicated length is to be routed.

2—Enter if only lengths less than the indicated length are to be routed.

3—Enter if only lengths equal to or greater than the indicated length are to
be routed.

¢ PRI —{fa “ROUTE CODE” of 1 has been entered for as many as three different
routing possibilities (for the same routing criteria), enter the routing priority
for each possibility. These routing priorities will be entered as 1 through 2 or
through 3 depending on the number of possibilities. For an example, see lines
1 and 2 on Form No. 22 in Appendix B.

* ALT.—If a “ROUTE CODE” of 2 has been entered for up to three different
routing possibilities for the same routing criteria, enter an alternate number 1
for each possibility in the set. f there is another set of routing possibiiities for
other routing criteria, enter an alternate number 2. in other words, a different
alternate number must be used for each set of routing possibilities. For an
example, see lines 3 and 4 on Form No. 22 in Appendix B.

o PERCENT—If & “ROUTE CODE” of 3 has been entered for as many as three
different routing possibilities (for the same routing criteria), enter the corre-
sponding percentage for each possibility. These percentages must total 100
for the different possibilities. For an example, see lines 5 and & on Form No. 22
in Appendix B.

If actual piece data is to be used as raw material input and this information has

been entered on forms (Form No. 1), the information from these forms must be

input to your CMS file. The first data set is designated as “MAT1 DATA A1.” if
there is more than one data set, the second one is designated as “MAT2 DATA

A1” and so on. These file designations must be used to correspond to the JCL

that has been set up for the DESIGN program.
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0—Enter if no criteria other than malterial type are to be used or if only
species, grade, andior size along with material type are to be used to
route the piece. This code must be used when routing 2-sided and 3-sided
cants for resaw (type code 14} and slabs for resaw (type code 13). This
material cannot be routed on a priority, alternating, or percentage basis,

1—Enter if pieces are also to be routed on a priority basis (see lines 1and 2
on Form No. 22 in Appendix B).

2—Enter if pieces are also to be routed on an alternating basis (see lines 3
and 4 on Form No. 22 in Appendix B).

3—Enter if pieces are also to be routed on a percentage basis (see lines 5
and 6 on Form No. 22 in Appendix B).

GRADE-—Enter grade of piece if grade is to be used as a routing criteria.

SPECIES CODE—Enter species of the piece if species is to be used as a
routing criteria.

WIDTH-—Enter width (smail-end diameter for logs or boits), in inches, if width
is to be used as a routing criteria.

WD. CODE~The width codes are:

1—Enter if only indicated width is to be routed.

2—Enter if only widths less than the indicated width are to be routed.

3—Enter if only widths equal to or greater than the indicated widths are to
be routed,

THICKNESS —Enter thickness, in inches, if thickness is to be used as a routing
criteria.

TH. CODE~The thickness codes are:

1—Enter if only indicated thickness is to be routed.

2—Enter if only thicknesses less than the indicated thickness are to be
routed.

3—Enter if only thicknesses equal to or greater than the indicated thickness
are to be routed.

LENGTH-—Enter length, in feet, if length is to be used as a routing criteria.

Once the sawmill layout has been drawn, the data forms filled out, and the raw
material data files created (if needed), you are ready to run the DESIGN program.
This is done by entering “DESIGN” at the CMS terminal. Through the terminal you
will be asked questions and prompted for the answers. The answers to most of
the questions will come directly from the data forms. When prompted for the an-
swers, the data fields will be indicated on the screen. These fields correspond 1o
the fieids used on the data forms. When entering data into the fields, a " ora

" (that is, not to contain a fetter or number) indicates that you must space over
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one space before entering the required information. For exampile, “:::_ 1 .28
ingicates that you space over four spaces before entering the 1.25. Also, when
entering a number containing a decimal point, the decimal point must also be
entered. And, if a value for a given piece of information is to be 07, it is not
necessary to enter anything in that field.

Once a given set of data has been punched in at the CMS terminal and the return
key pressed, you have the opportunity to check the information on the screen to
see if it Is correct and in the right flelds. If it is correct, you press the space bar
and then press the return key again. At this point you will be asked the next
guestion. However, if the information is not correct or it is in the wrong field,
press "E and then press the return key. At this point you will be asked the same
question again and prompted for the correct information.

When you have answered all the questions, the DESIGN program produces both
the “MILL DATA AT file and the “GASP DATA A1 file required by the SIMU
program to simulate the operation of the proposed sawmill system.

To run the SIMU program, enter “SIMU™ at the CMS terminal. The operation of
the sawmill system is then simulated and the resulting output sent back 1o the
user's CMS reader file. The user can either ook at the output on the terminal

screen or have it sent fo the printer. Since the output is rather long, | suggest
that it be sent to the printer.

Once a sawmill system has been set up and simulated, you may wish to modify
it to determine what effect the change wilt have on the operation of the system,
These modifications can include anything in the system including: (1) raw ma-
terial inputs, (2) adding or deleting machines, (3) machine data, (4) conveyor
andfor surge deck systems, (5) processing instructions, and (6) routing instruc-
tions. After determining exactly what you wish to change, run the DESIGN pro-
gram again. However, first if you wish to retain the original “MIiLL DATA A1 file
for possible future use, make a copy file of this information under another name.
You might use a designation such as “MILLY DATA A1”. A copy file is necessary
because after rerunning the DESIGN program, the original “MiLL DATA A17 file
will be changed to reflect the modifications. When ready to make the modifica-
tions, run the DESIGN program. You will be asked if this is a new design. After
entering “N" for no, you will be asked a series of questions and be prompted for
the information needed to make the required modifications. When all of the
questions have been answered, the modified “MILL DATA A1 is produced and
the old “MILL DATA A1” file is erased. At this point you run the SIMU program
again to obtain the output for the simulated operation of the modified sawmill
system.
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1. Setiing up DESIM

Appendix A—IBM System

Instructions for getting the DESIM computer-type information into your user
fites and setting up the control files for using the system

This section provides the procedures for transferring files from the DESIM com-
puter tape to your CMS files and for setting up the computer control files needed
10 use the DESIM system.

1.1 Tape to CMS File

The DESIM system is on a 9-track computer tape at a density of 1600 bits per
inch. it is in a nonlabeled fixed-block format with a record length of 80 and a
block size of 6000. This information consists of three computer programs and
two support data files.

To move the programs and data files to your GMS files, the computer tape is first
submitted to the computer center tape library. Next, on the CMS terminal, create
a file designated “GET ONTL A1” and input the following statements:

1BVYVYV JOB WWWWW,OOKKX
"PRIGRITY STANDARD
I"LONGKEY YYYYYYY

"ROUTE PRINT VM1.2222272
HSTEPY EXEC PGM = IEBGENEHR
HSYSPRINT DD SYSQUT =A
#8YSUTY DD DISP ={QLD KEEP),

" VOL =8ER = DESIMI,

i UNIT=TAPE,

i DCB = (RECFM =FB,LRECL =80, BLKSIZE =6000,DEN=3),
i LABEL ={(1,NL)

HSYSUT2 DD SYSQUT =B

(ISYSIN DD DUMMY

i

In the first statement, “VVVV” is 10 be replaced with your user's box numbey,
SWWWWW? s to be replaced with your user's account number, and “XOOXXKX”?
is to be replaced with your name. In the LONGKEY statement, “YYYYYYY” is to
be replaced with your password. In the ROUTE PRINT statement, “ZZZ7277" is
to be replaced with your CMS user’s identification (ID) name.

Once the above statements have been input to “GET CNTL A1”, the file must be

saved. it will be modified and used several times for moving the programs and
data files from the DESIM tape to your CMS file. The procedure for doing this is:
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¢ FORMS PROGRAM-—Through the CMS terminal, submit the “"GET CNTL A1”
file to the multiple virtual storage (MVS) operating system of the mainframe
computer. As soon as the run has been compieted, the FORMS program will
be passed to your CMS reader file. Move the program 1o your CMS file by read-
ing it from the reader file with the designation “FORMS FORTRAN A1”.

o DESIGN PROGRAM-—Modify the “GET CNTL A1” file by changing “LABEL =
(1,NL)” to “LABEL =(2,NL}". Submit “GET CNTL A1’ to the MVS operating
system. The DESIGN program will be returned to the reader file. Move the
program to your CMS file with the designation “DESIGN FORTRAN A1,

e SIMULATION PROGRAM —Madify the “GET CNTL A1” file by changing
“LABEL =(2,NL)” to “LABEL =(3,NL)". Submit “GET CNTL A1” to the MVS
operating system. The SIMU program will be returned to the reader file. Move
the program to your CMS file with the designation “SIMU FORTRAN A1”.

* EQUIPMENT DATA FILE—Modify the “GET CNTL A1” file by changing
“LABEL =(3,NL)” to “LABEL =(4,NL)”. Submit “GET CNTL A1"” to the MVS
operating system. The data file will be returned to the reader file. Move the
data file {0 your CMS file with the designation “EQ DATA A1,

« LUMBER GRADE DATA FILE—Modify the “GET CNTL A1 file by changing
“LABEL =(4,NL)" to “LABEL =(5,NL)". Submit “GET CNTL A1 to the MVS
operating system. The data file will be returned to the reader file. Move the
data file to your CMS file with the designation “LGR DATA A1

At this point the “GET CNTL A1” file can be erased. You now have three com-
puter programs and two data files in your CMS file designated as foliows:

FORMS FORTRAN At
DESIGN FORTRAN At
SIMU FORTRAN At
EQ DATA A1

LGR DATA Al



1.2 CMS8 EXEC Files

To run the three DESIM computer programs, CMS EXEC files and support JCL
files must be generated. The EXEC files execute the CMS command procedure
necessary for running the programs. The JCL files provide the required job
control statements when the compuler programs are sent {o the MVS system
for processing. The EXEC files and support JCL files for each DESIM program
are listed below:

° FORMS PROGRAM-For this program, an EXEC file and three JCL files must
be generated. They are:

FORMS EXEC A1 (file designation)
SCONTROL OFF
STACKSPL PU
&READ VARS &PU1T &PU2 &PUS &PU4 &PUS
CP SP PUN CLASS J CONT TQ SYSTEM
PUNCH FORMS CNTLT A1 [NOH
PUNALL JFORT.SYSIN DD *
PUNCH FORMS FORTRAN A1 (NOH
PUNCH FORMS CNTL2 A1 (NOH
PUNCH END CNTL At (NOH
CP SP PUN CLOSE
CP SP PUN &PU1Y &PUZ2 &PU3 &PU4 &PUS
CP QUERY PUNCH ALL

REXIT
FORMS CNTL1 A1 {file designation)
HBVVVV JOB WWWWW XXX XXTIME =1, REGION = 150K
/*PRIORITY STANDARD
FLONGKEY YYYYYYY
/*JOBPARM LINES =50
/*ROQUTE PRINT VM1 22772277
HSTEP1 EXEC FTG1CLG REGION = 150K TIME =1

JHFORT.SYSLIN DD UNIT +SYSDA SPACE =(CYL,(5,5))
FORMS CNTL2 A1 {tile designation)

HGO.FTO8FO01 DD SYSQUT =(A,F)

HGO@.FTOTFO01 DD SYSOUT =(B,,G)

H#GO@.FTOBFOOt1 D UMMy

HEGD.SYSIN DD "
END CNTL A1 (file designation)

je

f

After the above files have been generated and saved in your CMS file, the FORMS
program can be run by simply entering “FORMS™ at the CMS terminal. The EXEC
program then submits the FORMS program and required JOL statements to the

MVS system for running. Upon completion of the run, the output (data forms)
is returned to your CMS reader file and must then be sent to a printer.
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« DESIGN PROGRAM—This program requires only an EXEC file. No JCL files
are required because the program is not sent to the MVS system. it is run on
the CMS system. The required EXEC file is:

DESIGN EXEC A1 (file designation)
FORTGI DESIGN
F1 03 DISK MILL DATA A1 (RECFM F LRECL 80 BLKSIZE 80)
Fi 04 DISK EQ DATA A1 (RECFM F LRECL 80 BLKSIZE 80)
Fi 05 TERM
Fi1 06 TERM
Fi 09 DISK MIL2 DATA A1 (RECFM F LRECL 80 BLKSIZE 80)
FI 11 DISK MAT1 DATA A1 (RECFM F LRECL 80 BLKSIZE 80)
FI 12 DISK MAT2 DATA A1 (RECFM F LRECL 80 BLKSIZE 80)
Fi 13 DISK MAT3 DATA A1 (RECFM F LRECL 80 BLKSIZE 80)
Fi 14 DISK MAT4 DATA A1 (RECFM F LRECL 80 BLKSIZE 80)
Fl 15 DISK MAT5 DATA A1 (RECFM F LRECL 80 BLKSIZE 80)
Fi 16 DISK GAS DATA A1 (RECFM F LRECL 80 BLKSIZE 80)
GLOBAL TXTLIB FORTXLIB
L@AD DESIGN (CLEAR
START
EXSERV STATE MILL DATA A1
&IF &RETCODE NE 0 &GOTO -LABL
ERASE MILL DATA A1
-LABL
RENAME MIL2 DATA A1 MILL DATA At
EXSERV STATE GASP DATA A1
&IF &RETC@DE NE 0 &GOTO -LABE
ERASE GAS3 DATA At
-LABE
RENAME GAS DATA A1 GASP DATA A1
ERASE DESIGN LISTING A1
ERASE DESIGN TEXT A1



After the above EXEC file has been generated and saved in your CMS file, the
DESIGN program can be run by simply entering “DESIGN” at the CMS terminal.
The EXEC file starts the running of the DESIGN program making available to it:
(1) the old “MILL DATA A1” file if it exists, (2) the “EQ DATA A1” file, and (3) up to
five raw material data files. The EXEC file then provides for the generation of a
new mill data file (MIL2 DATA A1), erases the old mill data file (MILL DATA A1),
and renames “MIL2 DATA A1” to “MILL DATA A1". The EXEC file also provides
for the generation of the “GASP DATA A1” file required by the SIMU program.

s SIMU PROGRAM—For this program, an EXEC file and two JCL files must be
generated. They are:

SIMU EXEC A1 (file designation)
&CONTROL QFF
STACKSPL PU
&READ VARS &PU1 &PU2Z &PU3 &PU4 &PUS &PUB &PUT7 &PUS
CP SP PUN CLASS J CONT TO SYSTEM
PUNCH SIMU CNTL1 A1 (NOH
PUNALL //FORT.SYSIN_ DD_*
PUNCH SIMU FORTRAN A1 (NOH
PUNCH SIMU CNTL2 A1 (NOH
PUNCH GASP DATA A1 (NOH
PUNCH MILL DATA A1 (NOH
PUNCH LGR DATA A1 (NOH
PUNCH END CNTL A1 (NOH
CP SP PUN CLOSE
CP SP PUN &PU1 &PU2 &PU3 &PU4 &PUS &PUBS &PU7 &PUS
CP QUERY PUNCH ALL
&EXIT

SIMU CNTL1 A1 (file designation)

IIBVYVVV JOB WWWWW XOOOXXKX, TIME =5,REGION = 1500K

I*LONGKEY  YYYYYYY

*PRIORITY STANDARD

I*JOBPARM LINES=50

*ROUTE PRINT VM1.2Z2227277

/ISTEP1 EXEC FTG1CLG,LIB="VPi.GASP4.FIXED.FORMAT',

REGION = 1500K, TIME=5§

HIFORT.SYSLIN DD UNIT=SYSDA,SPACE=(CYL,(5,5))
SIMU CNTLZ AT (file designation)

/i

NGO.FTOBF001 DD SYSQUT =(A,,F)

lIGO.FTOTFO01 DD SYSQUT=(B,,G)

HGO.FTO8F0OG1 DD DUMMY

HGO.SYSIN DD *

After the above files have been generated and saved in your CMS file, the SIMU
program can be run by simply entering “SIMU" at the CMS terminal. The EXEC
file then submits the SIMU program, the necessary JCL statements, and the
required data files to the MVS operating system. The output is then returned to
your CMS reader fiie.
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MACHINE DATA
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MACHINE CODE (1 OR 2) ceaa
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MACHINE DATA (BUCK SAW)
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MACHINE NAME ccse
MACHINE CODE sces 3

PROCESSING TIMES ARND RATES
TIME CODE eoes .
SPECIES CODE svss o
FEED RATE (INCHES / MIN.) sewe 3 _ o e w .
PROCESSING TIME UISTRIBUTION

suesssns | QGNORMAL DISTRIBUTION — ®ER@sesssd

ME AN MIN. MAX o sD
LOAD TIME oses S S PR SRS
DOWN TIME sose 2 o o o o o o o o e o o o % e e e e T -

PERCENTY DOWN sews’t . .. o _ _

SPECIES CODE eooo . —

FEED HATE (INCHES / MIN.) sese ° .

PRUCESSING TIME DISTRIBUTION ¢
wpesRers | OGNORMAL DISTRIBUTION O B 44400
MEAN MIN. MAX. sD

LOAD TIME cocee : : . H .

— am B ke e wwe - o P e e et e e o e -

DOWN TIME coon ° 0 mn @ on oo o’ o o B e am® om o * e ™

PERCENT DOWN sose:

SPECIES CODE eowoe .
FEED RATE (INCHES / MINe) seee & o 0 — ¢ o

PROCESSING TIME DISTRIBUTION @
snasecen | QGNORMAL DISTRIBUTION TR R

ME AN MING MAK o )
LOAD TIME soss | — o o o oo e ® oo mad o e 2 e oo
DOWNTIME.O..:”_,,u__._.....:...—.'«--—-.—:m—w'mm__:__-4__
PERCENT DOWN ceeot " - —

SPECIES CODE evee —
FEED RATE (INCHES 7/ MINe) es06 7 o e P

PROCESSING TIME DISTRIBUTION
surassss | OGNORMAL DISTRIBUTION  awsssssssse

ME BN MINke MAK o n
LOAD TIME eceee © R e et o e P e .

DOWNTIMEQOQ-: '--—-m:'-—--—‘-w'a—:w-—"-—.,._ )4

PERCENT DOWN seoat @ o -



MACHINE DATA (DEBARKEK)
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TIME CODE asse

SPECIES CODE sowe .
FEED RATE (FTo/MINe) wese : o -

PROCESSING TIME DISTRIBUTION :
#pssusss | DGNORMAL DISTRIBUTION euscssnsas

MEAN MIN. MAX . 1)
LOAD TIME e eaoan s - o ® ew am .....: P ~: o o P e .,_.: - s P o -
DOWN TIME se6e * Y : e H ® H

— e ¥ - o e ? e e ® em o ww

PERCENT DOWN oovee: .

SPECIES CODE sace o o
FEED RATE (FT./MIN.) osee

P

PROCESSING TIME DISTRIBUTION :
sunsnuasd | OGNORMAL DISTRIBUTION wafestssas

MEAN MIN. MAX a sD
LOAD TIME e w e : - % e __: - wm ® o e __: —-— s P e .,.: — e B e e
DOWN TIME cane 2 . o m o m? e e 8 ot e e e ® o o e @ e o

PERCENT DOWN oeee: .

- - - - -

SPECIES CODE soee ..
FEED RATE (FT./MINe) seow

.
e wm ome ¥ e

PROCESSING TIME DISTRIBUTION
sensnean | OGNORMAL DISTRIBUTION swestasdasd
MEAN MINe MAX o 1]
LOAD TIME oseas S S S ST S .

e wm ® ew e wm

DOWN TIME scee ° . — & — o —° -

PERCENT DOWN ceeot ®

SPECIES CODE sooe .
FEED RATE (FTo/MINs) ssea * .

— - - —_—

PROCESSING TIME DISTRIBUTION
senueess | OGNORMAL DISTRIBUTION #sesssssas

ME AN MING MAX . sD
LDAD TIME cses - @ s . _: - - 8 o __: — v P am ew .....: I A
DOWN TIME evcee - - o & e am P S S e - O - ,—.: — e & e e

PERCENT DOWN cowe: .



MACHINE DATA

MACHINE
¥ACHINE
MACHINE

NO»

NAME
CuDE

(LINE=BAR RESAW)

LI

® a6 o

LIS

PROCESSING TIMES AND
TIME CODE .

SPECIES CUDE

SPECIES CODE

SPECIES CODE

FEED RATE (FTa/MING) oooe @

SPECIES CODE

42

e s e

exee

RATES

FEED WATE (FT./MINa) eoee

»

PROCESSING TIME DISTRISUTION

LOAD T

DOWN T

PERCENT DOMWN

IME soee

IME

« 58 e

#apwdaes | QGNORMAL DISTRIBUTION

ME AN

FEED RATE (FTo/MINo) asee :

PROCESSING TIME DISTRIGUTION

LoaD 7
DUOWN T

PERCENT DO

PROCESSING

LOAD T
DOWN T

PERCENT DO

IME

IME seue
wN GO‘Q:

LR

R RiE - ST R AR g

ME AN

TIME DISTRIBUTION

IME

s ewae

IME

L]

WN

LI I

L

saatres | QGNORMAL

MEAN

-

FEED RATE (FTo/MINe! eoses :

FROCESSING

LO&D T

DOwh T

RPERCENT DOWN

N
M

I

TIME DISTRIBUTION

IHME

IME

C NN

.
LI

.
o

®

wasRasds | OGNORMAL DISTRIBUTION

MEAN

L

L .

LOGNORMAL DISTRIBUTION

MINe

MIN,

MIN.

P T .

MIN.

H

.

L . .

FORM NO,

MAX .

MAKX o

DISTRIGUTION

MAX .

MAK .

L
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FORM NO. 14 {

—

MACHINE DATA (GANG RESAW)

MACHINE NU, sces
MACHINE NAME soso L i oo i v o ow o o o o o or e o e e o o
MACHINE CODE oceee 16

PROCESSING TIMES AND RATES @
TIME CODE eeee

SPECIES CODE sewe _ .

FEED RATE (FTo/MING) eoee o _ — o — _

PROCESSING TIME DISTRIBUTION :

aawseret | OGNORMAL DISTRIBUTION scsspssass
ME AN MIN. MAX . SD

-
. T T L i * — O

LOAD TIME eceo

DOWN TIME seee 3

PERCENT DOWN osose:
SPECIES CUDE eoos _ .

FEED RATE (FT./MIN:) eoes

PROCESSING TIME DISTRIBUTION
wuneeade | DOGNORMAL DISTRIBUTION sevsscuoas

MEAN MIN, MAX, SD
LOAD TIME eboe — - & e _: [P S T 1 J—— _: P A —
DOwN TIME LN : - . P - _: ORI _: Pr——— 3 L4

PERCENT DOWN oewnee:
SPECIES CODE sase _ ..
FEED HATE (FTo/MINs) scos @

PROCESSING TIME DISTRIBUTION :
#Hadedat [ OGNORMAL DISTRIHUTION #onosscnss

MEAN MING MAX o SO
LOAO TIME LK) - o P v em e m e € o mm m: - oo F o e -: o v S e

DOWN TIME saes ° o : . : ° : - e am

PERCENT DOWN sasee: .

SPECIES CODE eeee ., .
FEED RATE (FTa/MINe) ocose 3 _

PROCESSING TIME DISTRIBUTION :
wrdaesenr | OGNORMAL DISTRIBUTION asscstssss

MEAN MIN. MAEX o 50
LOAD T}ME e s o : — wr P e om _: s o T o aw ,: PR _: - e T e e
DOMN TIME esoe * o o @ o o b o i @ o e b e e ® e e o - P o - -

PERCENT DOWN cuew . -



FORM MO, 15

MACHINE DATA (THIM SAwS)

MACHING NOoW saww
MACHINE MAME L, .. -
MADHINE CUDF L.en 17

PROCESSING TIMES ahD HATES @
TIME CODE oona

SPECIES COOE hhew _ .
BROCESSING TIME (MINUTESY woww _ _ _ o _ _
PROCESSING TIME DISTRINUT Tul

teseboea | QONORMAL DISTRIHUTION
ME AN MIN. MAX .
LOuN TIME ... - :
PERCENT DOWN 4e000

SPECIES CODF cwwa _
PROCESRING TIME (MINUTESY ...

PROCEFSSING TIME DISTRIBUYION ©
Fresbsas | GONORMAL DISTHISUTION

“E AN MTh, MAX,
DOWN YIRE wuvn 8 L e e m? e e e Lt e
PEHCENT DOWN waww: . _ o _ . _

SPECTES CURY swew .
PROCESSING VIME (MINUTER] L ew.

PROCESSING T1ME DInTRIBUT ION
waarsens {OGNORMAL DISTRIAUTION

ME AN Mitv, MAX .
DOwh TIME o4, R T S S
PERCENT QUWN woaar o o o

SHECTES CODF weew _
PHOCESSING TIME (#INUTES) 4aae

PROCESSING TIMF DISTRISUTION
AOSEIERE | GGNORNAL UTSTRIBUTTON

ME AN MIN Max,
DBOWN TIME wowy 3 4 L % o S S
QEHCﬁNY [ X R B e e
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) FORM NO. 16 _
MACHINE DATA (GREEN CHAIN)

VALHINE NUs 2262
MACHINE NAME wamo o e o o o o e e o o o . o e — -
waCHINE CODE saae 18

PROCESSING TIMES AND RATES
TIME CODE wews _
SPECIES CODE soes . -

PROCESSING TIME (MINUTES) awes . o o o _ .

PROCESSING TIME DISTRIBUTION
wwowsar | QOENORMAL DISTRIBUTION BROHCGHSRHBE
ME AN #IN. MAK . 50

D R T L T T T I R

DOWN TIME asee

PERCENT DOWN cvews .

SPECIES CODE coew ..
PROCESSING TIME (MINUTES) sene v e e & oo

BROCESSING TIME DISTRIBUTION @
pesarsns | QOGNORMAL DISTRIBUTION ecnscagaons
MEAN MIN. MAX . SO
D0wN TIME s00e ° — : — La—_—— : S

- B em e - L R — — o

PERCENT DOWN seesl . . -

SPECIES CODE casee _ -
PROCESSING TIME (MINUTES) wese 0w e » oo =

PROCESSING TIME DISTRIBUTION
senonses (CQGNORMAL DISTRIBUTION eescsascad

ME AN MIN. MAK o S0
DOWN TIME seoe 2 o v & m ;o b o o B o am® o o % e ' am ¥ e
PERCENT DOWN seve’ - o ¢ o « -

SPECIES CODE sece o -
PHOCESSING TIME (MINUTES) eeve o o o @ =

PROCESSING TIME DISTRIBUTIUN
sneseses LOGNORMAL DISTRIAUTION sersasesse

ME AN MIN. Ma K« 80

DOWN TIME cece ° mom ® o o oo e e ® JUE R S e

PERCENT DOWN soeel o ® e = =

SPECIES CODE seeve o
PROCESSING TIME {(MINUTED) eoee o v ® = =

PROCESSING TIME DISTRIBUTION
cesst soeetoes | OGNORMAL DISYRIBUTION FHRGLREUGE
ME AN MIN. MAK o s

P e o T e e T e e -

ﬂO“N TIME LR N H - - B e e m: - w— B - - n‘

PERCENT DOWN sosst o o ® o o =



FORM NGO, 17
MACKHINE DATA (CHIPHEW)

MACHINE NDs sewe
MACHINE NOAME s e es L o o o om o o v e o ot - e o - — - -
MACHINE CHODE saee 19

PROCESSING TIiMpEs aND Rafes
TIME COLE wass

SPECIES CUDE sawe _ .
FEED RATE (FTL./MING) cema = L . . o

PROCESSING TIME OISTRIBUTION ¢
e g e | GONORMAL DISTRI&UTION R R R

ME &N MIN,. MAX o S0
{)OWNTIMEtnno:M_,.u_,__,.:_,__-m,,.,,.,:_..,..'._.—--w:—--—'m
PERCENT DOWN swest . o 0 0 o
SPECIES CONME wawww _
FEED RATE (FT,/MINa! seae o o 0 v & o o

PROCESSING TIME OIaTRINUTION ¢
BoseReRy | QGNORMAL OISTRIGUTION #a#tsasasss

I MIN, MAX o SD
DOwN TIME wwwa & L o e o o 8 e e b e 8 e % 6
PERCENT DOWN seea? o & o . .
SPECIES CORF L owe o ..
FEED RATE (FT./MING) waws o o e

PROCESSING TIME OISTRIMUTION @
sepneeir | QGNORMAL UISTHIMUTION saseasaesst
ME AN MIN MAX, SO

— e T e e T e e L — e e Z e e T om

DOwN TIME seee

HERCENT DOWN eweet .

SPECIES COUE wewe _

FEED RATE (FTo/MINe) cewa 1 _ _ — =

PROCESSING TIME DISTRIBUTION
spssuand | QGNORMAL DISTRIBUTION EX-2-2- 52 28 - L84

ME AN MIN. MAX S0
DOWN TIME wewe 5 . . 6 o o f e e ot et e
PERCENT DOWN weaw® v o o o v .
SPECIES CUDE cawa . .
FEED RATE (FTu/MINe) wowe I _ _ o o . _

PROCESSING TIMF DISTRIHUTION
goneaess | QONORMAL DISTRIRUTION sosasonass
ME AN MIN MAX, SBb
DOWN TIME cewo ° . : . :

.
_— aa e o am P H -

PERCENT DOWN soae!

45



cogmM NO. 18 (_ _ OF
MACHINE DATA (THANSFER)

VACHINE NOi L 2
MACHINE NAME cose
MACHINE CUDE saws 2U

PROCESSING TIMES ANU RATES o
TIME CODE ceww
SPECIES CODE scee .. -
PROCESSING TIME (MINUTES)Y ..ee . . o « . _
PROCESSING TImME DISTRIBUTION ¢
Boendass | OGNORMAL DISTRISUTION £ 2% 4k SR B
ME AN MIN. MAX . s0
DOWN TIME seee - ' . ! o

- o e ? e [ e —

5

- O

PERCENT DOWMN osso: «

SPECIES CUDE seee o o
PROCESSING TIME (MINUTES) a.ae

e

PROCESSING TIME DISTRIBUTTON @
e ardt | QENURMAL DISTRIBUTION 4 SRR ER S
ME AN MIN. MK . 5D
DOwN TIME sess - : : . H .

PERCENT DOWN sweoa’ _ .

- - -

SPECIES CODE oses .
PROCESSING TIME (MINUTES) eeee . o w =

PROCESSING TIME DISTRIBUTION @

peaasasn | OGNORMAL DISTRIBUTION BaaBANLERE
ME AN Ml MAK , )
DOWN TIME aces ¥ o o @ oo oom s e o & o B U 0

PERCENT DOWN ceee® . B - -

SPECIES CUDE eces o o
PROCESSING TIME (MINUTES) assee o .~ v — o

PROCESSING TIME DISTRIBUTION @
peaasest L QUNOAMAL DISTRIBUTION L Y ]

ME AN MIN, MEX , )

DOBN TIME s6ss * O._—--—‘----‘--—-—v:w-'-—-u-.__‘

e

- e P oe e e

PERCENT DOWN esse0f o0 — & o = —

SPECIES COUDE sses . -
PROCESSING TIME (MINUTES) eros w w = # o w

PROCESSING TIME DISTRIBUTION : _
suwaters L OQGNORMAL DISTHIBUTION L ey

WME AN MINe MAK , sD

DOWN TIME seee & [ S e T - R

PERCENT DOWN sene: -
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FORM NO. 21 {

CCNVEYOR AND BUFFER INFORMATION
MACHINE NUMBER NUMBE # SENDING TRANSFER
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FEEDING TO EACH NO . LENGTH SPEED
iz 2 2 - 4
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Appendix D— Avaiiable Sawing Paiterns
Note: The saw cuts shown in these sawing patterns are:

Headrig
Cant resaw
Slab resaw

1—8aw around (alf) 2—Saw around 1o timber

2N TN

\___/ N—____—"

4~ Blab around 1o timber
3--Saw around to cant for resaw (slabs to chipper)

=

mme  m  weee  ewe  ean o
G ewmme  cums  dme  mEss e

|
!
i
{
i
!

S~~——

5—Glab around to timber f--Slaly around to cant for resaw
(slabs to resaw) {slabs to chipper)

PN

wm oawa ames oo e
P N
amn e wer e e e
e ewn wm ween Gwe WD
wm e o me wee  we
wm wme ww wey o e
o e wm wom e om0




8--3lab around to cant for resaw

7-—Siab around to 2-sided cant for resaw

{slabs to resaw)

{slabs to chipper)

e enany enow o

10— Live saw

9-—Slab around to 2-sided cant for resaw
(slabs to resaw)

e e woms o

o ueem  whee wocss  oar e

12—Saw around to 2-sided cant for resaw

11-Gang saw

o o epme  woe  cow  emm

wmn oo ewm s omm e
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14—8ame as code 6 but with even

13—5ame as code 3 but with even

number of pieces in cant

number of pieces in cant

e s we s aee  vews

16—Saw around to 3-sided cant

15--Same as code 8 but with even

for resaw

number of pieces in cant

—— e e wes e e

18—Siab arcund to 3-sided cant

. 17—S8lab around to 3-sided cant

for resaw (siabs to resaw)

for resaw (slabs to chipper)

oo e e meem e

— woms e e e
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Appendix E—Example Showing a Procedure for

Calculating DESIM Lognormal Parameters
X -0

X
0.21
0.14
0.22
0.22
0.16
0.33
0.36
0.16
0.22
0.44
0.18
0.15
0.22
0.31
0.36

X —0.67
0.21
0.24
0.21
0.27
0.14
0.24
0.19
0.16

X ~0.12
0.23
0.16
0.18
0.13
0.16

0.0960
0.0260
0.1060
0.1060
0.0460
0.2160
0.2460
0.0460
0.1060
0.3260
0.0760
0.0360
0.1060
0.1960
0.2460
0.5560
0.0960
0.1260
0.0960
0.1560
0.0260
0.1260
0.0760
0.0460
0.0060
0.1160
0.0460
0.0660
0.0160
0.0460

Total

n = 30 {(number of observations)

IlInX — C)] = ~74.979538
Lin(X — C)J2 = 212.873428

DESIM Lognormal Parameters:
Mean = Z{in(X - C)lin = ~2.499317

InX —C)  (In(X — C})?
—2.343407 5.491554
—3.649657  13.319998
—2.244315 5.036950
—2.244315 5.036950
~3.079112 9.480930
—1.532476 2.348483
—1.402423 1.966789
—-3.079112 9.480930
—2.244315 5.036950
-1.120857 1.256320
—-2.577022 6.641040
-3.324236  11.050544
~2.244315 5.036950
—1.629640 2.655725
~1.402423 1.966789
—0.586987 0.344554
—2.343407 5.491554
—2.071473 4.281000
—-2.343407 5.491554
~1.857899 3.451787
—3.649657  13.319998
—2.071473 4.281000
-2.577022 6.641040
-3.079112 9.480930
~5.11588%  26.173340
—2.154164 4.640424
-3.079112 9.480930
—2.718100 7.388065
~4.135164  17.099579
-3.079112 9.480930
—74.979538 212.873428

X = Actual data observations
X; = Smallest data observation
X_. = Largest data observation
C = Constant (X, times 0.95)
In = Natural log

In(X — C)F — 1L

Standard Deviation m/ |

Minimum Value = in (X, ~ C) = —5.115989
Maximum Value = in (X, —~ C)

- (.586987

[

n - i

nX = O* _ 5.937270



