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SUMMARY

• The HULL system was Initiated in 1971 at the Air Force

Weapons Laboratory (AFWL) as a successor to the SHELL
• code to solve atmospheric response to nuclear weapons. In

1973, the code was modified to handle stress, strain aix!
discontinuous material interface for use in calculations
involving conventional weapons design at the Air Force
Armaments Laboratory (AFATL).

• . The HULL system uses SAIL as Its preprocessor to
select the required code for the problem. The program
PLANK Is used to read the input for the problem and the
problem dump tape (for HULL or PULL), and provide the
Information that is needed by SAIL to select the necessary
code.

For the HULL system operating at the Air Force
Weapons Laboratory and the Mr Force Armaments Labor-
atory, the program BOW Is used to monitor the tapes used
for the problem and to keep a record of their use.
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SECTION I

INTRODUCTION

This manual describes the use of the HULL system . HULL Is a system of

computer programs which approximate the solutions to the equations of continuum

mechanics. The approach Is effectively Eulerian In that the computational mesh

is not distorted with time. The technique consists of a Lagranglan calculation where

the velocity, density and energy are updated from time, t , to t + At using the total

derivatives, followed by a fluxing or rezone calculation of t + at to retain the origi-

nal mesh configuration.

Development of the HULL code began In ~~7i at the Air Force Weapons Labora-

tory (AFWL). The code was a successor to the SHELL code and was Initially used to

handle calculations of atmospheric response to nuclear weapons. Ma jor Daniel Matuaka,

USAF, developed a stable difference technique to replace the method used In SHELL.

Most of the early calculations were made using only one material, air, although It

was structured to handle multimaterial problems.

During the development of the HULL code auxiliary rc~itines were written which 0

initialized a problem and plotted the results of a calculation. In addition, capability

to perform calculations Including radiation diffusion , high explosive burn and magnetic

fields were added.

In 1973, the HULL code began running calculations at the Air Force Armament

Laboratory (AFATL) involving conventional weapon design. Major Matuska extended

the difference method of hanifllng stress, strain, material interfaces and failure. The

architecture was also modified to conform more to the vector structure of fonrth

generation computers , such as the Cray-i and STAR 100. 
0
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1. BASIC EQUATION

HULL solves the continuum mechanics differential equation which describes the
behavior,of linear elastic-plastic material. The basic equations in tensor form are

(1)

~;ij
_ T j j j = p g 

(2)

PE— IT  u\ (3)
~ Li i/, i = P u~g~

which refle~-i the conservation of mass, momentum and energy , respectively . The

quantities In the equations are

P - material density (g/cm3)

U - material velocity vector (cm/a)

T — stress tensor (dynes/cm )
- body force due to gravity (cm/s

E — total specific energy (ergs/g)

The dot implies the total (Lagrangian) derivative with respect to time.

Considering the definition of E and the deviator representation for T
11

, we have

E = I + 1/2 U~ U
1 

(4)

T1 S1 
— 6~~p ( 5)

I I I

where I Is the Internal specific energy (erg/g) , p Is the hydrostatic pressure (dynes/cm2)

obtained from the equation of state p(P , I), S
11 is the stress deviator tensor which Is

obtained by solution of
14
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= 2G(€ 11 
_ 1/3&jjui,i) (6)

where G is the bulk modulas and,

£
11 

= 1/2(ii~ 
~ 

+ u
1 ~ (7)

Subject to the von Mises yield criterion to include plasticity which states

~~ 11 
= where S

11
S~1 

< (8)

where y is the yield or flow stress. The deviator then has the form

= 8e 
( 2 ~ 2 

)

1/2 
(9)

Finally, failure occurs when the maximum principal stress (the maximum root ~
of IT11—a ~1t 0) exceeds the tensile stress criteria for the material.

If we assume cylindrical symmetry, the equations become

P + P [ ~~~~~~~~ + -
~~] 

= 0  (10)
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a I r(uT + v’r - —

~~~— (uT + vT = -~~~~~~ (11)r a r L rr rzij  8z ‘~ rz z zj  g

here r Is the radial coordinate

z is the axial coordinate

u is the radial velocity component

v is axial velocity component

g is body force due to gravity in downward direction (i.e., = -g)

The only nonzero components of the stress tensor are

T = S — p  (12)rr rr

T = 5  — p  (13)zz zz

— (14)T99 — S 99 — p

T = T = 5rz 
(15)
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where the stress deviators are calculated from

S = 2 G / €  — D l  116rr ~~ rr / -

= 2G (~~ — D~ (17)zz \ zz 1

= —
~~ — s  (18)rr zz

= 2G (E ) (19)

D = 1/3 ~1/2 -j~- ~~ + -~x-) (20)

E 
~~~~~~~~~~~~~~~ (21)rr

~ (22)zz ~

~rz = 1/2 (~~1a~ + (23)

.1
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The yield criteria become

5ap = s~~ if J~~ 1/3 y 2 (24)

with

~ (~~ ~~S2 ~~~~2 +s  S (25)
~~rr rz zz rr zz /

and

Sq~ = S~~ (-
~~

-) J >  1/3 y~ (26)

Finally, failure occurs when o 
~ °frac ’ where

l/T — T  \2  11/2
= 1/21T +T \ + I (  rr ZZ)  +T 2 I (27)

~~rr zz/ ~ \ 2 r zj

frac Is the tensile yield strength for the material.

It is not the purpose of this guide to discuss the finite difference techniques.

These are discussed In a separate publication. *

*The HULL Code, A Finite Difference Solution to the Equations of Continuum H

• 
Mechanics, Air Force Armaments Laboratory, Eglin AFB, FL, to be published.
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2. OVERVIEW

This guide consists of seven sections. Section II discusses the system utilities

used by the HULL system. Section III discusses the HULL ZBLOCK and other control

functions. Section N describes the format of the mesh In core and the format of all

tapes. Section V discusses the use of KEEL to initialize a HULL problem. Section VI

describes how a HULL calculation is run. Section VU describes how to plot the HULL

data using PULL.

There are three appendixes: appendix A lists and describes all of the utility

routines used In the HULL system; appendix B lists sample procedures for HULL on

CDC NOS/BE operating cycles; and appendIx C lists procedures for running HULL

on the IBM 360/370 systems.

C
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SECTION II

SYSTEM UTILiTIES

Users of the HULL system will soon become acquainted with the utilities used

by HULL. There are three (two on IBM systems) utility programs used In HULL

problems and a library of general purpose subroutines that are used by all of the

programs in the system. Therefore, these routines must be maintained or the sys-

tem will not function properly. The utility programs are SAIL , BOW (not used on

IBM systems) and PLANK. A typical HULL run Includes execution of each of the

utilities In addition to the main program.

The procedures used for operation and maintenance of the HULL system must

be adapted to the machines and operating systems available. Representative examples

of control statement sequences are presented In following subsections as guides for

users in development of procedures for Individual Installations. Unless otherwise

specified , examples of CDC usage are for a CDC 6600/Cyber 176 Installation using

the NOS/BE operating system. IBM examples are for iBM 370/168 using OS/US2—

Version 2.

1. SAIL UTILITY

The SAIL preprocessor program is used to generate the HULL program and all

other utilities. SAIL, Itself, is maintained on a separate SAIL library file for gener-

ation and modification. When running on an existing HULL system, th° user need

only access the current load module for SAIL or generate a new load module by

running the current SAIL program to generate a new version of SAIL. In order to

Initiate SAIL usage at a new Installation, the source code of SAIL for the particular

computer must be generated at an installation where SAIL is currently running. The

source code and the SAIL library file of the SAIL program then provide the new user

with the capability to use and maintain SAIL .

• 20
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Since the SAIL program and most of its inputs are described in another docu-

ment*, only the additional feature of the alternate input file will be discussed here.

The user should acquaint himself with SAIL before attempting to utilize the SAIL

alternate input file.

The SAIL program receives its Initial Instructions from the primary input ifie

(called INPUT by SAIL). If the SAIL mode is NORMAL, the program searches the

alternate Input file (this is a LFN of NPUT2 on a CDC system and DDNAME of

YI’09F001 on an IBM system). If there is nothing In the file (file does not exist on
CDC or Is drnrnnied on IBM) , then SAIL proceeds as the primary Input data has
Instructed it. If, however, there is data In the alternate Input file , then the program
uses the OPTION directive to charge or add option in the option list, the PROGRAM

directive to specify the selected programs or the PROSNAME directive to specify the

program for which code Is to be generated (all other programs will be processed for

PROCS). The OPTION directive overrides any settings of the same options from the
primary Input file and If PROGRAM or PROSNAME is used , only the programs

specified with the directives In the alternate input file are selected. Figure 1 shows

the syntax of the alternate Input file.

2. HULL GENERATION

The remainder of the HULL system (except for some utility subroutines) is

maintained on a HULL system SAIL library file. To generate a new or to update a
HULL system, the utility programs must be generated . Figure 2 shows the typical
sequence of commands to generate the HULL utilities on a CDC 6600/Cyber 176
assiniling the SAIL utilities are In a library called HULLIB as shown and that the

system uses the tape library. Figure 3 shows the similar generation of the system
for IBM computers. (Appendix C describes the procedures HLIB and PGEN.)

* SAIL: An Automated Approach to Softwa re Development and Management, Air
Force Weapohs Laboratory, AFWL-TR-78-80 to be published.

I,

21

~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~ 

-



—

OPTION optname value

PROGRAM pgname
PROSNAME psname

where
optname = option name
value = option value

pgname = program name

psnaine = name of program to be processed

Figure 1 • SAIL Alternate Input Syntax.

p
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JOB,.-
ATTACH(HULU B,ID=DYTHULL)

UBRA RY(HULLIB)

DYTHUL,
FTN(I=SAIL, OPT=2, PL=l00000, 0,B=BOW)

FTN(t —SAIL, OPT=2, PL=l 000000, B=PLANK)

I=SAIL, OPT=2, 5, S=PFMTEXT , B=LIB)

REQUEST(NEWUB,XPF)

EDITLIB

LIBRARY(NEWUB)

LOAD(BOW)

NOLD(BOWF, BOW, STERN )

LOAD(PLANK)
NOLD(PLANKF, PLANK)
LIBRA RY.

EDITUB.

CATALOG(NEWLIB, HULLIB,ID=DYTHTJLL, PW=XXX~ , RP=999)

*EOR

SAIL PROGRAM BOW PLANT LIBRA RY ENDP ROGPAM

SAIL(changes)

*EOR

LIBRARY (NEWUB,NEW)

ADD(SAILM,HULLIB,AL=1,LIB)

ADD(COMPR,HULLIB,UB)

ADD(GETNUM ,JIULLIB,UB)

• ADD(GTWD,HUWB,UB)

ADD (STOR), HU LLIB,LIB)

ADD (INTEG ,HULLIB,UB)

Figure 2. CDC HULL Generation(continued)
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ADD(STORN, HULLIB,UB)

REWIND(LIB)
ADD(*,UB)

FINISH.
ENDRUN.

*EOR

UBRA RY(NEWUB, OLD)
REWIND(BOWF)

ADD(*,BOWF,AL=I)
REWIND(PLANKF )
ADD(* , PLANKF, AL=l)

*EOR

Figure 2. Continued

I
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II. . . . JOB. .
h U B  EXE C HLIB

//SAIL.INPUT DD *

SAIL 
• 

PROGRAM LIBRARY ENDPROGRAM

SAIL (changes)

//PLANK EXEC PGEN
//SAIL.INPUT DD *

SAIL PROGRAM PLANK ENDPROGRAM

/*

Figure 3. iBM HULL Generation.

I
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3. HULL SY~~ EM EXECUTION

The execution sequence for HULL is shown In figures 4 (CDC) and 5 (IBM).

On aCDC system BOW reaIs the lnput to determ1fle the tYPe Of HULL l~111

(KEEL, HULL or PULL). IdentIfiers for data tapes needed for the problem and the

ZBLOCK (a table of problem parameters for the problem are written on file TAPE41.

If there Is no ZBLOCK for the problem In the tape library, the required data tape is

requested. PLANK reads the ZBLOCK from TAPE4]. file or the problem tape aix!

the Input to set up the options needed for the problem and generates an INPUT 2

record. SAIL then reads the SAIL Input, the HULL system SAIL file aix! INPUT2

and produces the appropriate source code on the file SAIL. This source code is

compiled to produce the executable code for HULL, which reads the data tapes

(requesting them as needed) and performs the requested function (Initialize problem,

run problem, or plot problem).

In IBM systems, PLANK reads the input and data tape (for HULL and PULL runs)

and generates a SAIL alternate input ifie. Then SAIL, using the SAIL Input and alter-

nate input file, generates the source code which Is compiled and executed .

The representative control cards for HULL runs on the IBM aix! CDC systems

are shown In figures 6 and 7, respectively. (The description of IBM procedure HULL

is shown in appendix C.)

4. HULL UTILiTY ROUTINES

4.1 HULL Tape Library

On some CDC systems, the tapes used by the HULL problems are managed by

the tape library program BOW. The tape library Index ifie contains one three-word

header record with the format shown In figure 8, followed by a variable number of

1000—word problem records, are shown In figures 9—11, endIng with one 1000—word

resource record as shown In figure 12.
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JOB ,...
ATTACH, HULLIB, ID= D’ITHULL.
LIBRA RY(HULLIB)
BOW.
PLANK. 4DYTHUL.
REQUEST (SAVE, tQ)
FIN( 1=SAIL, B=BULL, PL=1000000 , L=SAVE , OPT=2)
REQUEST (MAP, *Q)

• LDSET (MAP=SBEX/MA P, PRESETA= 1~t~[NDE F)
HUU~
EXIT(S)
DISPOSE(SAVE,PR)
DISPOSE (MAP, PR)
*EOR
SAIL

SAIL changes
*EOR
HULL (or KEEL or PULL)

problem data “

~

*EOI

FIgure 6. CDC Control Cards for HULL Execution.
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//**** JOB

//HULL EXEC HULL

//HULL DATA DD ‘HULL dump tape data set.~
//HULL.STATION DD ‘HULL station tape data set. ’

‘Must be dnmmied if not needed.’

//HULL.INPUT DD *

HULL

HULL Input

/*

Figure 7. IBM JCL for HULL Execution.

a
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Word 59 17 0

1. LIBTAPE

2 Date of last update in character form ddm~nrnyy

3 Time of last update in character form hh. mm. ss
Time of last4 J uhan date of last update update inserted

dd = day of month

mmm = month
yy = year

hh = hour
mm = minutes

as = seconds

Figure 8. Tape Library Header, a

31
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Word 59 17 0

1 PROB

2 Problem number
3 CYCLE - if previous run was a cycle start

blank - If not
4 TIME - If p-evious run was a time start

blank -lfnot

5 Cycle start on last run
-1.0 -lf not a cycle start

6 Time start on last run
• • -1.0 - if not a tlme start

7 MANUAL - If last run was manual
blank - If not

8 Date of last update - (old)
(now) Last update JuIlan date time(sec)

9 Time of last update added
(new) Last resource tape Julian date tlme(sec)

10 Active Number of PF used to update
Inactive Blank

FIgure 9. Tape Library Problem Record (Problem Information) .

p

I
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Word 59 17 0

101 + 1 VSN of 1th 
problem tape density

101 + 2 First Cycle (dump tape)
not used (station tape)

101 + 3 first time

101 + 4 Last cycle (dump tape)
not used (station tape)

101 + 5 Last time

lOt + 6 Date last used ddnrn~nyy// (characters)

101 + 7 blank (dump tape)
• STATION (station tape)

(101 + 8) - (101 + 9) blank

10(NTAPE + 1) + 1 blank - if no resource tapes
TAPES - if resource tapes are assigned

10(NTAPE + 1) + k + 1 
I 

VSN of kth resource tape density 
I

10(NTAPE +1) + NB + 2 1
__

blank

NTAPE - number of problem tapes .

NB = number of resource tapes.

FIgure 10. Tape Library Problem Record (Tape Information) .

t .

• -4
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Word

801 
J
ZBLOCK - if no ZBLOCK 1

‘ ‘°°° words of ZBLK(100, 2)

Figure 11. Tape Library Problem Record (ZBLOCK Information).

Word_ 

I9TAP ES

I + 1 VSN of ~
th resource tape density

n r + 2  ~ blank 1
nr = number of resource tapes. •

Figure 12. Tape Library Resource Record .
j i~

-1
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When BOW finds a HULL , PULL and/or KEEL problem record In Input, but no

BOW records , it selects tapes from those listed in the requested problem record and

(for KEEL or HULL runs) resourc e tape s from the resou rce record. The type of run

is determined by the problem Input record that Is found first. Tape identifiers are

placed in the TAPE4 1 file.

In addition to selecting tapes BOW performs some protection functions. BOW

will not permit a KEEL run for an e~~st1ng problem unless it finds the keyword
RERUN In the KEEL Input. Also successive cycle or time selected restarts for the

same cycle or time are not allowed unless sense switch three is set on. This prevents

the user from accidentally restarting from the same cycle a second time. If no cycle

or time restart is specified, then BOW assumes an “end of world” start and selects

the last dump tape to restart the problem on a HULL run.

4.1.1 Library Maintenance

BOW performs automatic library maintenance when generated with the TAPELIB

option set to 4, In this case , whenever BOW executes , it searches for a permanent

file for each problem listed In the library -by-the name yyyyyyyyyTAPE41FO~~~~Pzzzz.

Here yyyyyyyyy and the ID of the permanent file are Installation dependent as shown in

table 1. ~~~~ is the integer part of the problem number and zzzz Is the fractional

part of the probl em number. Each permanent file contains Information supplied by

HULL during an earlier executIon about the tapes that have been used and whether

the problem was completed, This Information is used to update the problem record

in the tape library.

If BOW ends a BOW record In Input then it proceeds to process the Input for

controlled maintenance of the tape library Irxlex file. There are two sets of primary

key words which BOW recognizes , library definition and library maintenance key-

words.

35

_ _ _ _ _ _ _  — -~~~~~~~~ -~~~~~~ ~~~~~~~
• _ _ _  _ _ _ _ _ _ _ _



____  -• 

- 

- - • • -
- -  ~~~-~~~--~~~~~~~~~ ----- --- --• -~~~--- — •----“ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
• - - - — - - -•

TABLE 1

BOW PERMANENT FILE CHARACTERISTICS

PFN = yyyyyyyTAPE lNFO xxxPzzz

INST yyyyyyyyyy ID

1 PROBLEMMAS DYMXCER

2 PROBLEMBUL DYTHUL

3 PROBLE MBUL LEWISHULL

4 PROBLE MBU L SBEU K

5 PROBLEMHUL SMCSA I

•~~1

• f_ _
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4.1. 2 Library Definition Keywords

The library definition allows the user to select a tape library index file other

than the one defined in the generation defaults of the Installation selected. The key—

words are

PFN. This keyword precedes the permanent file name for the index ifie to be
used .

ID. This keyword precedes the permanent file ID for the Index file .

TIC. CN, MD, EX. RD. These keywords precede the turn key , control , modify ,

extend aix! read passwords of the Ind ex permanent file, respectively.

PACKVSN I SN. These keywords precede the VSN and set name for the Index

permane nt file (only avail able If generated with PP = 2).

CY. This keyword precedes the cycle number of the Index permanent file.

LIBTAPE • VSN. These keywords precede the VSN of a tape which contains the

Index .
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4.1.3 Library Maintenance Keywords

The library mainten anc e keywords allow the user to modify the tape Index
library and the problem infor mation that It contains .

They also allow one to initialize a new library file. The maintenance keywords
are

NEW. This keyword causes BOW to initialize the tape library file. It writes
a three word header and an empty resource record on the file. Since BOW does not
check the ifie ft Is Initializ ing, care should be taken when using thi s keyword that an
existing tape library Is not destroyed .

ADD. This keyword causes resourc e tapes to be added to the resourc e record .
There are a free and a fixed format synta x. The free f ormat syntax is

ADD (RESOURCE] [(TAPE) (TAPES)] tap eid1, tape id2, ... , tapeid

where tapeid 1 are tape volumn serial numbers to be added to the tap e library resource
record. The density is the current density of tapes.

33
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The fixed format is used to add tapes to the tape library from tap e cards used
at the AFWL. Each card contains two alphabetic characteristics in columns 1 and
2 and a one to three digit number right justified in columnR 3-5. The syntax for this
form of ADD is

ADD [RESOURCE ] [TAPE TAPES ] ~CARD CARDS}

tape cards

END [RESOURCE ] [TAPE TAPES ]

Note that the END directive is necessary with this form of ADD .

DELETE. This keyword allows the user to delete resource tapes from the
resource records or to delete problem records. The syntax to delete resource
tapes Is

or 

DELET E [RESOURCE J [TAPE TAPES ] tapeid1, tapeid 2, ... , tapeid

DELETE TAPE AFTER tapeb

where tapeld1 are the resource tapes VSNs to be deleted and tapeb is the VSN which
precedes an unreadable tape VSN in the resource record.

To delete problems from the tape library, the syntax is

DELETE [ PEOB, PROBLE M , PROBLEMS ] pnum1, pnum2 , ... , pnum ,
where pnum1 are the problem numbers to be deleted. These numbers must be in
ascending order.
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LIST. This keyword causes the Information from a particular problem record
or from the resource record to be listed. The syntax is

LIST ([PR OB PROBLEM PROBLEMS ] prrn m1, pnum 2, ..., pnum j
[RESOURCE [TAPE TAPES]]

where pnum1 are numbers for the problems to bp listed (In ascending order), and a
request for the resource list, If Included , must follow all the problem numbers.

ED1T. This keyword causes a list of the Information In the entire library to
be produced. It has no parameters.

UPDATE. The keyword places BOW in the probl em update mode and through
the use of secondary keywords allows the user to add problems or to modify existing
problems. The general syntax Is

UPDATE [PROB PROBLEM ] pnum

Secondary Keywords

{PR OB PROBLEM} pnum

{PROB PR OBLEM} pnum

{(END UPDATE) ENDUPD ATE}

To remove tape s for a problem record from the tape library the command is

DELETE tapeld1, tapeid2, ... tapeld

To remove tapes for a probl em and place them in the resource record for future use ,
the command is

RELEASE tapeid1, tapeld2, ... tapeid

In both cases , tapeid 1 are VSNs of the tap es to be deleted or released .

40

.
—~~~~~~- --~~-

. - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~~~~~
. 

~
- ~~~~J~~ 1TTI. •. ~~_ I •  — _ _

~~~~ -~~~~~~~~ 

- -p

To add tape information to a new problem, the command is

ADD

tapeid
1 [den1] fcy

1 ftlme
1 lcyc

1 
ltlme

1 
date

1 
(for restart tapes)

tapeid1 [den~ STATION ftlme
1 

ltIme~ date
1 

(for station tapes)

and to add tape Information to an existing proble m the command is

ADD AFTER tapelda
tapeid1 den1 fcyc~ ftimei lcyc 1 ltlme1 date1 (for restart tap es)
tapeid1 den1 STATION ftlnie1 ltime1 date1 (for station tapes)

To delete a problem tape and replace ft with one or more problem tapes, the command
Is

CHANGE taPeldd
tapeld1 den1 fcyc1 ftime1 lcyc1 ltlnie1 date1 (for restart tapes)

tapeld1 dens STATION ftlme1 ltimei date1 (for station tapes)

where

tapeid is the VSN of the problem tape after which the tape Information was to

be added;
tapetdd is the VSN of the problem tape which is to be replaced by the tape Infor-

mation that follows; and

tapeid1 Is the VSN of the 1th problem tape to be added by this command .

den1. This is an optional density for the 1th problem tape. If not specified , the

default density is assumed. ,

The first problem cycle on the 1th problem tape.

ftlme 1. The first problem time on the 1th problem tape.

The last problem cycle on the 1 problem tape.

ltlme1. The last problem time on the 1th probl em tape.
- thThe date the i problem tape was last used.

41

I
• • 

—

~~~~~

- 
- 

- —  

- 

—— - 
— 

— 

~

.-— . —— •—~~- .—.-.. •.- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .-.• -~• -  —~~
- .—— . _

~
— :_ 

- 

.iiiifll!1i14LI_A 4~~r ‘~~~~~~~~~~~~~p-.- • ____



~ 

~~~~~~
-.--

~~ 
-— —

~~
—-— —

r ,

To add resource tapes to a problem , the command is

ADD RESOURCE TAPE TAPES tape ld1, tapeid2, ... taPeId~

where tapeid . are the VSNs of the rescurce tapes to be added to the problem .

To terminate an update, the command is

END UPDATE

or

ENDUPDATE

C OPY. This keyword ca~’ses the currentl y defined tap e library to be copied to

the file TAPE 11. It has no other parameters.

RELEASE. This keyword allows the user to release resource tap es from prob -

lem record s and return assigned tapes to the resourc e record . The syntax to release

resource tapes from problems is

RELEASE (RESOURCE] [TAPES TAPE ] FR OM [PR OB PROBLEM -

PROBLEMS ] pnum1, p1mm2, •.. pnum~

wher e pnum~ are the problem numbers (in ascending orde r) from which the resource

tap es are to be released.

To release problem s from the tape library , the syntax is

RELEAS E {PROB PROBLEM PROBLEMS } p1mm1, pnum2, ... ~num~

where pnum1 are the problem numbers of the problems to be released (numbers In

ascending order) .

TRANSFER. This keyword will cause problems to be transferred from the

current tape libra ry to the tape library or file TAPE 11. The syntax is

TRANSFER [PROB PROBLEM PROBLEMS] pnum1, pnum2, ... pnum~

42 
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where pnum1 are the problem number s (In ascending order) of the problems to be
transferred.

DENSITY. This keyword allows the user to change the default density when
adding tapes. The syntax is

DENSITY = PE HD 1W HI LO

where

PE is 1600 bpi , nine track
HD is 800 bpl, nlne track

1W is 800 bpi, seven track

HI is 556 bpi , seven track
LO is 200 bpi, seven track

The original default density is defined by DENSLIB. *

DENSLIB Default Density

3 1W

5 PE

4.2 PLANK

PLANK searches the Input file for the first KEEL , HULL, or PULL problem

data record and requests and generates an alternate Input file with the appropriate

options for SAIL to generate the program requested .

4.3 SubroutIne LIbrary

There are a number of subroutines used jo intly by more than one program In

the HULL system. These constitute the subroutine library. Ten of these subroutines

are Included In the SAIL library:

COMPR , GETNUM , GTWD , STOR , INTEG , STORN , AND(LBM), OR(IBM)

COMPL( IBM), AND SHIFT (IBM).

* See Section 111. 1 for a description of DEN SLIB
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The routines which are part of the HULL library are

VALUE , NEXT , PART OUT(CDC), PFNSET(CDC), RDL , WR , RDL2(CDC) ,

WR2(CDC), SEARC H , SINK, OFFSW(CDC), ONSW(CDC), CDAT E , DAY(IBM),

DEVTYP(CDC ), ENDRE C (CDC) , FL(CDC), INBY(CDC) , PFMM( CDC),

REMARK(CDC), REQUEST(CDC), RET TJ BNS(CDC), ROUT EIT(CDC), SET(CDC )

TIMT GO(CDC), WAECS(CDC), SECOND( IBM) , LOCF( IBM) .

The subroutines are described individually In appendix A.
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SECTION III

HULL SYSTEM CONTROL

The HULL system generation is controlled by the general system SAIL options ,
the problem ZBLOCK, the PLANK control options for HULL and KEEL , the PLANK
control for PULL, derived options , and on CDC systems by sense switch setting.

1. GENERAL SYSTEM SAIL OPTIONS

These are the master control options which select characteristics appropriate
to the hardware and system software to be used when generating any of the codes in
the HULL system. These options are

iNST. This option defines the Installation where the code is to be rim. The

default for this option is set In the header of the HULL system SAIL file. This

option determines the default value of all other general system options. The value s

have the followIng meanings.

INST Installation

1 Air Forc e Weapons Laboratory, KIrtland AFB , NM
2 Air Force Armament Laboratory, Eglin AFB, FL

3 McDonnell Douglas Astronautics, Huntington Beach, CA
4 ABMDA Research Center, Huntsville, AL
5 SAl (ABMDA Research Center), Huntsville, AL

6 Atomic Weapons Research Establishment, United Kingdom
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SYS. This describes the computer on which the HULL system Is to run . The

values are

SYS Computer

66 CDC 6600

76 CDC 7600

176 Cyber 176

360 IBM 360

370 IBM 370

The defaults currently set in the HULL system by installation are

___ 

6

VER. This option defines the version of the operation system under which t1~
HULL system is running. The values are

____ 
Operatln~ System •~ 

-

2 OS/VS2(IBM)

4 Scope 3.4 or NOS/BE (see option NOSBE ,
CDC)

20 Scope 2.0 , 2.1 or 2.2 (CDC)

46
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The defaults by installation are

1 4

2 4

3 20

4 -  4

5 4

6 2

NOSBE. Since the NOS/BE system has features addi tional to those of SCOPE 3.4,
this option was added to Indicate for CDC systems that the 1405/BE extensions can be

used If the value Is nonzero . The defaults by Installation are

INST NOSBE

1 1
• 2 1

3 0

4 0

5 0

6 not defined

PP. On CDC systems , this option defines the type of permanent files that are

to be used by the HULL programs. The value s are

PP Permanent File Usage

• 0 no permanent file

1 permanent file on default system disk

2 permanent file on default cycle disk
• or other user set disk

47
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Defaults by installation are

INST PP

1 1

2 1

3 2

4 1

5 1

6 not defined

ECS. This option defines the availability of extended core storage (ECS) oç

Ia~ge core memory (LCM) on the CDC system where the HULL programs run. If

nonzero , ECS/LC M is available. The defaults are

INST ECS

1 1
.

2 0

3 1

4 0

5 0
6 not defin ed

OBJ LIB. This option , If nonzero , Indicates that there exists a library of the

HULL utility rout ines. If this is the case, these rout ines are not generated each

time a progr am is generated . The defau lts are

INST OBJ LIB

1 1

2 1

3 1
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INST OBJU B

4 0

5 0
6 1

TAPELIB. This option defines the type of tape library that is to be used to
handle the HULL system tapes. The values are

TAPEL IB Library Type

0 HULL runs with tape VSNs provided
manually on control cards with no tape
library Index.

1 HULL rims on a single main frame with a
separate BOW and STERN . Requires no
permanent files. Index Is maintained on
tape.

• 2 HULL has no tape library lmiex but creates
dump tapes and station tapes as permanent
ffles with tape staglng when flle length is
equivalent to a full reel (CDC 7000 with no
on—line tapes) .

3 HULL uses a tape library Index on a CDC
6600 permanent ifie with creation of perma-
nent files and tape staging from the CDC
700 computer. STERN not needed but available.

4 On-line tapes for all mainfr ames but tape
library Index maintained and BOW runs only
on CDC 6000 system. STERN not needed but
available. Program files required .

The defaults by installation are

INST TAPELIB
• 1 4

2 4

3 2
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INST TAPELIB (continued)

4 0

5 0

6 0

Note. TAPELIB = 1 generates code for STERN which has not been upgraded with the
rest of the tape library .

ROUT E. This option describes the routing characteristics to be used on CDC
systems . The understood values are

ROUT E Routing Type

0 no routing

1 routIng available
2 routing of generated program to

another mainframe

3 routing of a HULL job following a
KEEL run

4 routIng of a PULL job upon
completion of a dump tape In a
HULL rim

The defaults by installation are

INST ROUTE

1 1
2 4

3 0

4 0

5 0
6 not deflned
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DENSHUL ,, DENSSTA. DENSLIB. These options define the default density of the

HULL dump tape, the station tape and the tape library tape , respectively. Values are

DENS***

1 LO ——200 bpi seven-track tape (code
not implemented )

2 HI--556 bpl seven-track tape (code
not Implemented)

3 HY——80 0 bpl seven-track tape (code
not impl emented) -

4 HD—-800 bpl seven-track tape (code
not implemented)

5 PE— 1600 bpi phase encoded nine-
track tape

6 GE--6250 bpi group encoded nine-
track tap e (code not implemented)Where ~~~ is }IUL , STA and LIB.

The defaults by inst allation are

INST DENSLIB DENSHUL DENSSTA

1 5 5 3

2 3 3 3

3 3 3

4 3 3 3

5 3 3 3
6

LABEL. This option , if nonzero , Indicates the HULL dump tape has existing

labels on CDC systems . The defaults are

I
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LABEL

1 1

2 1
3 0

4 0

5 0

6 not defined

DATE. Thi s is the date option for CDC systems .

DATE Date Type

0 DD/MM/YY

1 MM/DD/YY

wher e DD is the day of the month , MM is the month , and YY Is the year. The
defaults by installation are

INST DATE

1 0

2 0

3 1

4 1

5 1
6 not deflned
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2. HULL PROBLEM ZBLOCK

The descrip tion of a HULL problem is found In the problem ZBLOCK. The

ZBLOCK is defined In the HULL and KEEL programs In the common block /ZBLOCK/.

The names of the ZBL OC K parameters are found In a common block /ZNAME/. The

variable NAMEZ and the SAIL program ZNAMES contain the names of the /ZBLOCK /

parameters in the order the parameters are found In common /ZBLOCK/.

The ZBLOCK Information is transferred between the HULL system prog rams

and the problem dump tape In the form of an array ZBLK(100, 2) (single precision

on CDC and double precision on IBM). In the array~ Z BLK(I , 2) contains the name of

the ZBLOCK parameter and ZBLK(I, 1) contaIns its value. AU numeric ZBLOCK

parameters are stored In ZBLK as real (i.e., floating point numbers) and all logical

variables as logicals. (On IBM, the logical value is in the upper half of the double

precision ZBLK( I , 1).

KEEL generates the ZBLOCK for a new problem from the NAMEZ array of

PROC ZNAMES. Because of FORTRAN statement cont inuation restrictions , the

NAMEZ data is divided into four arrays NAME 1 (dimensioned D$NAMEA) , NAME2

(dimensioned D$NAMEB) , NAME 3 (dimensIoned D$NAMEC), and NAME4 (dimensioned

D$NAM ED). The actual number of parameters In the ZBLOCK Is determined by the

option of the problem a]xI is D$NAMEA + D$NAMEB + D$NAMEC + D$NAMED.

Pa remeters ar e Included In the ZBLOCK unless they are needed for the problem .

ZBLO CK Inform ation is transfe rred between common /ZBLOCK/ and the array

ZBLK In the routines ZSET and SETZ. The parameter name ZBLK (I , 2) is compared

to NAMEZ(J) , and the value is stored In the correspond ing position of /ZBL OC K/

if they match. Since those parameters which are stored as Integers In /ZBLOCK/

must be converted from floating point while those which are stored as floating point

or logical do not need to be converted , an array ITYPZ (with division ITY1, ITY2,

ITY3, and ITY4) defines whether the parameter is transferred or convert ed between

- 
-•

,

~ fIxed and floating point. (If ITYPZ(J ) = 1, the value is convert ed and not If ITYP Z(J )

= 0.)
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2.1 ZBLOCK Parameters

The mean ing of the ZBLOCK parameters and their default values (In KEEL) are
descr ibed below. Parameters marked with asterisks are used by PLANK as SAIL

options for program generation.

PROB. Problem number for the calculation (real).
ABEF. Back reflective boundary flag In three dimensions (logical). Included

only if DIMEN = 3 (default .FALSE.).

ATMOS.* This parameter defines the type of atmosphere which will be used In
the rezoning process. This value is Initially set during KEEL and, If not specified ,

• defaults In KEEL to a value of 2 (integer) .

ATMOS Atmosphere Type

1 tr opical atmosphere
2 temperate atmosphere
3 arctic atmosphere
4 exponential atmosphere

5 constant atmo sphere (density
and pressure)

BREF. Bottom reflective boundary flag (logical , default = . FALSE.).

BURN. * This parameter is included In the ZBLOCK by KEEL only If it is set
to a value not equal to 0. This describes the type of HE burn routine that is to be
used (integer) .

BUR N Burn Code

0 no burn code

1 TNT type burn with detonation velocity
= Cs + 2 Cp, where Cs = sound speed
and Cp = particle velocity.

2 progr ammed burn with a constant
detonation velocity

*ZBL OC K parameters used by PLANK In the program generation as a SAIL option
are starred in this subparagraph.
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CODE. * This parameter has meaning only for codes where NOP Is greater than
0. It describes the type of particle transport to be used. KEEL sets the default In

the ZBLOCK to 1 (integer) .

CODE P article Trans port

1 nonlnteracti ve
2 Interactive dust

COLD. Logical parameter to indicate If radiative cooling is to be done . PLANK
sets the SAIL generation option HOT to 0 if C OLD = . FALSE. (default = . TRUE.).

CYCLE. Current cycle number (real) .

DIMEN. Number of dimensions in calculation. Set In KEEL with a default of
2 and should not be changed after KEEL (Integer ).

DIMEN

1 one-dimensional mesh (not implemented)
2 two-dImensional mesh

3 three-dimensIonal mesh

DT. Curr ent time step In seconds (real).

EL C. Total ener ~ r of mesh at last cycle In ergs (real) .

EOS. * This parameter describes the equation of state to be used during the
proble m. Default in KEEL Is 1. Care should be exercised if the value of this option
is changed during execution (integer) .

S
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EOS Equation of State

1 analytic equation of state %r air

2 constant gamma equation of state

6 multimateria l equation of state

10 tabulated air equation of state

ETH. Total theoretical energy In the mesh in ergs (real).

EXPAND. Expansion factor for rezone (real).

FAIL. * This value is defaulted to 0 in KEEL. If it is set to a nonze ro value ,

the multimaterial (EO S = 6) equation of state will simulate failure by Insertin g a gas

(usually air ) into a cell where a failure has occurred .

FLUXE R. * This parameter describes the type of multimateria l fluxing that

is to be done . The default value is set to 2 in KEEL and cannot be changed to a

higher value than the KEEL value during the run .

FLUXER

0 no flux limiter (not implemented )

1 Flux limited by mass of material.
Temperature equilibrium assumed.
Ind ividual masses carried .

2 Flux limit calculated by relative
volumes of individual material .
Temperature equilibrium assumed and
Individual masses are carried.

3 Flux limit calculated by relative
volumes of Individual materials .
Temperature equilibrium not assumed
since energies of Individual materials
are carried as well as their masses
and volumes.
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• FREF. Front reflective boundary flag (logical). Included In ZBLOCK only if

DIMEN 3 (default = . FALSE.).

GEOM. * This parameter Is put In ZBLOCK only for two-dimensional problems.

It Indicates the geometry of the two-dimensional problem (three-dimensional problems

are all Cartesian). The default set by KEEL is 2.

GEOM Geometry

1 CartesIan

2 cylindrical

3 spheric al (not Implemented)

HOB. Height of the weapon burst In kilometers (real , defaul t =0).

IMAX. * This is the number of cells in the x direction of the mesh. KEEL

defaults IMAX to 100. - It must not be changed from the KEEL value (integer).

!~~~~
. Current extent of active calculation in the x direction (Integer, default

= IMAX -1).

ISLAND. This parameter Is defaulted to 0 by KEEL and PLANK and causes

codes to be generated for fixed internal bound aries if set greater than 0. The value

of the option should not be changed after KEEL (Integer) .

JMAX. * This is tie number of cells in the y direction (axial In two dimension)

of the mesh . KEEL defaults this to 200. It must not be changed from Its KEEL
value (Integer) .

~~~ Current extent of active calculation In the y direction (integer, default

= JM AX —1).

KMAX. * This is the number of cells In the z direction of a three -dimensional

mesh. ft is defaulted to 1 by KEEL and also KEEL will put the option In the ZBLOCK

only If DIMEN = 3 (integer , default = 1).
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KQ. Current extent of active calculation In the z direction of a three-

dimensional mesh (integer). Included only if DIME N = 3 (default = Ia~dAX - 1).

LREF. Left refl ective boundary flag (logical , default = .TRUE.).

MAGFLD. * This option describe s the magnetic field code that is to be Included.

KEEL defaults MAGFLD to 0 and only Includes it In the ZBLOCK if it is set to a non-

zero value (Integer ) .

MAGFLD

0 no magnetic field code

1 dipole magnetic field

METHOD. * This option selects the finite differenc e method used In the hydro-

dlfferenclng. The default set by KEEL is 2.

METHOD Difference Time

1 SHELL

2 HULL II

3 Lax-Wendroff (not implement ed)

MLC. Total mass on the mesh at end of last cycle.

NTH. TOtal theoretical mass in mesh.

~~ j~* The number of words in mesh per cell (integer ).

NH = 3+DI MEN + NUM*FLUXER + NHIST + NR + MG + NSTR

+ NSTN + NEO S+N WRK

NR = 4if R A D = 2
= 0 otherwise

NI~1M = NM , NM> 1 and EOS=6

= 0 , NM< l or EOS =6
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MG - 2 I f MAGFLD ~~ 0
= O otherwlse

NSTR = 3 If STRESS ~ 0 and DIMEN = 2
= 5i f STRESSI Oand D IMEN=3
= O otherwlse

NSTN = 3 if STRAIN ~ 0 and DIMEN = 2
= 5 If STRAIN j& 0 and DIMEN = 3
= 0 otherwise

NEOS = 1 if EOS = 7  and DIMEN = 2
= 0 otherwise

NWORK= 1If WORK~~ 0
= 0 otherwIse

NIIIC. Number of word of core used by HULL for calculation. This is a
• 

- program generator option used by PLANK (Integer) .

NHIC = NROWIC*IMAX*NH

NBOWIC = 3 + M G + N R + N M N i f D I M E N = 2 a n d SW y~ 5

MG = 1i fMET HOD~~ O o r MAGFLD ~~ 0
= 0 otherwise

NR = 1 i f R A D~~ 0
= 0 otherwIse

NMN = 1 i f N M > 1
= 0 otherwise

NROWIC = JMAX if DIMEN = 2 and SW = 5
= J~~4j~*3 if DIMEN = 3 and NM < 1
= JMAX*4 if DIMEN = 3 and NM > 1

NVARST .* This parameter Is the number of vari ables per station (default 4
if STRESS = 0 and 15 otherwise) . Not Included In the ZBLOC K if NSTN = 0.

a

______

— 
S - 

— 
~~~~~~~~~~~~~~~~~~ —-- ~~~~~~~~~~ ~~~~~~~ ~~L ~~~~~~



— -~~~

NM. * This parameter is the number of materials In the problem. It is only

useful for EOS = 6. Set to 1 as a default by KE EL (integer).

NOP . * This is the number of particles and/or stations In the problem . It Is

set to the appropriate value by KEEL and is Included in the ZBLOC K only If greater

than 0. It is a progr am generation option.

NPLPB .* Thi s parameter Is the number of planes per logical record on the

dump tape of a three-d imensional problem. It is Included In the ZBLOCK only if

DI MEN=3 .

NPLPB = MAX(K , NPL IC) such that MOD( KMAX , K) = 0

wher e N P L I C = 3 i f N M < 1

= 4 i f N M > 1

N.~~~ This parameter Is the number of particle parameters.

NPP = 2 if D1MEN = 2 , CODE =1 , CDC ~ 0

= 3 If DIMEN = 2, CODE = 1, IBM

or DIMEN = 3 , CODE = 1, CDC ~ 0

= 4I f Dr M E N =3, CODE= 1 , rBM ,~0

= 6 if DIMEN = 2 , CODE = 2 , CDC ~ 0
= 7 if DIMEN = 2 , CODE = 2 , IBM ~ 0

NHIST. * This is the number of fluxed histories. KEEL defaults to 3 if STRESS

Is greater than 0 , to 6 if STRAIN if greater than 0 , and 0 othe rwise. It is not Included

In the ZBL OCK if It is equal to 0. Care should be exercised in changing the value of

this option during execution (Integer) .

NSTN. * This is the number of stations in the problem . It is default ed to 0 In

KEEL and not included In the ZBL OC K if it Is equal to 0. KEEL will not allow the
creation of more stations at any one time than Is Indicated if NSTN Is Included In

Input. KEEL will set the parameter to the number of stations generated (Int eger) .
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NBOWPB.* This is the number of rows In a logical record on a HULL dump

tape for a two-dimensIonal mesh (integer). It is Included in the ZBLOCK only if

DIMEN = 2:

NR OWPB = MAX(J , NROW IC) said that MOD(J , JMAX) = 0.

PTST OP. Stop time In terms of seconds of probl em time (real , default 1.0 E 20) .

RAD. * This parameter specifies the radiation transport code to be Included.
It Is defaulted to 0 In KEEL and is Included in the ZBLOCK only if it is set to a value
greater than 0 (integer).

___ Location Transport

0 no radiation code
1 equilibrium radiation diffusion (no code)
2 nonequ llibriu m radiation diffusion

RADLOS. Total energy (ergs) lost from the mesh due to radiation or radiation
cooling routines (real) .

REZON E. * This par ameter specifies the type of rezone that is to be performed
at the boundary of the mesh (Integ er) . KEEL defaults the value of this option to 1 and
the acceptable value s are

REZONE Type of Rezon e

0 no rezone
1 standard shock follower rezone
2 fir eball follower
3 horizontal shock follower
4 vertical shock follower
5 partIcle follower
6 particle followe r with shocks ignored
7 contInuous rezone

61
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BREF. Right reflective boundary flag (logical , default = . FALSE.).

STABF. Courant stability factor (real, default = 0.5).

STRAIN. * This option specifies that code is to be included for material strain

calculation. Defaults to 0 (no strain calculation) and Is not included In ZBLOC K

unless it is set greater than 0. Should not be set greater than 0 unless STRE SS > 0

(Integer).

STRESS. This option if greater than 0 specifies the Inclusion of the code to

calculate the elastic-p lastic strength of solids. KEEL has a default of 0 and the

option is not included In the ZBLOCK unless it has a value greater than 0.

SUME. Total energy (ergs) lost from mesh (real) .

SURF. * This option provides code for physical bottom boundary conditions.

The default in KEEL is 0 and the option Is included in the ZBLOC K only if it has a

value greater than 0 In KEEL. The values acceptable are

SUR F Surface Condition

0 no special code

1 sImple thermal layer

2 thermal layer for nuclear blast precursor

TER AD. Cumulative radiation energy loss (ergs, real ) compared with RADLOS.

TLC. Problem time last cycle (sec, real).

TREF. Top reflective boundary flag (logical , default = .FALSE.).

TTIME. Total CPU time for problem to current cycle (real) .

TTIME6. TOtal CDC 6600 CPU time for problem (real) . Included only for

INST= 1.
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TTIME7. Total CDC 7600 CPU time for problem (real). Included only for
INST = 1.

TTST OP. Total CPU time limit (real).

UREZ. Velocity (cm/sec) which will trigger a rezone at boundaries of x-direction
(real , default = 10).

VISC • * When this parameter has a value which is greater than 0 , artIficial
viscosity is included In the hydro calculation. The default set In KEEL is 0 (Integer) .

VREZ. Velocity (cm/sec) which will trigger a rezone at boundaries of the y-
dfrection (real , default = 10) .

VOIDS. * This option specifies the code for the handling of voids that is to be
included (Integ er) . The default In KEEL is 0 and the acceptable values are

VOIDS Void Code

0 no voids allowed

1 implicit voids
2 use of material ‘~VOID” which must be

declared

WORK. * If this option has a nonzero value then code is Included to calculate
the elastic-plastic work on solids (Integer) . The default In KEEL is 0.

WREZ. Velocity (cm/sec ) which will trigger a rezone at boundari es of z-direction
(real) . Included In the ZBLOCK only if DIMEN = 3 (default = 10).

XOB. The x coordinate of burst (r eal).

-
~

• YOB. The y coordinate of burst (real). Default = 0.

9
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YGND. Location of ground. When mesh is rezoned at bottom to YGND, the

BREF becomes .TRUE . (real , default = 0).

YIELD. Yield of weapon in KT (real , default = 0).

“material” . If EOS = 6, then NM ZBLOC K entries are the mate rial identifiers

for the materials used In the probl em (see table 2). The values are the Integer

number for the equation-of -state number for that material. There must be NM

unique values between 1 and NM.

As noted above , ZBLOCK parameters marked with asterisks are used by

PLANK In the program generation as a SAIL option. They have default values of 0

If they are not found in the ZBLOCK or are not specified ii, the KEEL Input, except

ATMOS = 2
C O D E = 1

DIMEN = 2

E OS = 1

FLUXE R = 2

IMAX = 100

JMAX = 200

KM AX =1

METHOD = 2

NVARST = 4  if STRESS = 0

NVARST= 15 if STRESS >- 0
N M = 1

NPP = DIMEN

r
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TABLE 2

HULL C ODE MATERIAL S

Ambient
Specific

Material Internal Ene rgy Densit~’
Material Identifier (ergs/g) (i/cm

AFX —108 AFXO 5.98005 x l0~ 1.54
Air AIR 2.044 x 10~ 1.225 x 10 3

Aluminum AL 2.71578 x 109 2.71
Ado ANFO 2.66281 x ~~~ 0.85
Burned Ado ANFOBRN 4.7 x 10~ 0.85
Methane CH4 2 . 3 x 1 0 9 1.113 x 10 3

Comp B C OMPB 2.615 x 109 1.72
Burned Comp B CBBRN 4.94 x 10~ 1. 72
Concrete CONCRT 7.81 x ~~~ 2 .2
Copper CU 1.13336 x 109 8.9
Iron FE 1.26816 x 10~ 7.86

Granite GRANIT 5 .2x107 2.68

Octol OCTOL 2.615 x 10~ 1.82
Buriied octol OCTBRN 5.272 x 10’° 1.82
Pentalite PEN 2.65316 x 109 1.66
Burned pentalite PENBRN 5.155 x 10~° 1.6 6
PBX PBX 2.653 16 x 109 1.84
Burned PBX P BXBRN 5.86 x 1010

Sand SAND 7.81 x 108 1.6

• Stainless steel SSTEEL 1.26816 x 1O9 7.86

Tantalum TA 4.02619 x 108 
16.6
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TABLE 2 (continued)

HULL CODE MATERIALS

Ambient
Specific

Material Internal Energy Densi~r
— Material Identifier (ergs/g) (g/cm

TNT TNT 2.65516 x ~~~ 1.56

Burned TNT TNTBR 4.73 x 101° 1.56

Tuff TUFF 2.8573 x 10~ 1.97

• Tungsten W 3.54228 x 1O4 18.1

Water 
• 

WATER - 2.0 x 106 1.0
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2.2 Adding ZBLOCK Paramet ers

To add a ZBLOCK pa ram eter , the paramete r is inserted in the ZBLOCK and
the name of the parameter is Inserted in the same relative position in the NAMEZ
subarray. The parameter may be conditiona lly or unconditionally Included . Also a
data type parameter of 0 for logical and real par ameters and 1 for integer parameters
must be inserted in the corr esponding position of the DATA statement for the ITYPZ
subarrays. Next the appropriat e DEFN must be added to increase NAMEZ dimension
(D$NAMEA if the name was inserted In NAME 1, D$NAMEB if in NAME2 , D$NAMEC
if in NAME3 , and D$NAMED If in NAME4). Fina lly, the default value must be set in
KE EL . 

-

If the new ZBLOCK parameter is to be a PLANK /SAIL generation option , the
name must be added to the data statement in PLANK and the DATA statement for
NVA R must be increased . The defaul t (If not 0) must be set in PLANK .

3. PLANK /SAIL CONT ROL OPTI ONS

There are a number of program generated options which control the type of
code that is produced . 1’hese options include HULL and KEEL options and PULL
option.

3.1 HULL and KEEL Options

DEBUG. Thi s option has a defaul t value of 0 and may be set to nonzero in the

- 
SAIL input t~ cause DEBUG prints to be generated in the code.

FILMPR. Thi s option has a default value of 0 for all installations except at
INST = 1 and INST = 3, where It is 1. If set to nonzero in SAIL input, it causes the
generation of additional output from HU LL and KEEL which would nGrmally be
dire cted to a film output device.

HLEV. This option has a defaul t value of 1. When set to 2 in SAIL input , it

causes the incore H-array to be put on level 2 on CDC 7600 and Cyber 176.

SW/SWX. These options ar e set in PLANT to dete rmine what storage mode

• will be used for the problem . 
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SW—Defaults to 0 for CDC and 6 for 1BM. PLANK will set to 6 if sense

switch 1 is not on, to 0 if both sense switches 6 and 1 are on, and to 5 If only sense

switch 5 Is on.
SWX—Defaults to 0. PLANK will set to 1 if sense switch 6 and sense

switch 1 are both on (CDC systems).

Since sense switche s are only available on CDC machines , the option SW and

SWX can be set from PLANK input on IBM systems. These values control the mesh

allocation.

SWX

0 0 Mesh is stored In EC S/LCM (CDC only)

0 i Mesh is stored on direct access ifie.

6 N/A Mesh is stored on sequential file .

5 N/A Mesh is stored In core.

3. 2 PULL Options

The PULL control options are set by PLAN K when PULL generation is requested.

They Include SW and SWX discussed In the HULL and KEEL section . All others have

a default of 0 unless specified otherwise.

HHST. Is set to 1 when code for horizontal histograms is to be Included .

VHST. Is set to 1 when code for ver tical histograms is to be included .

ELDEN. Is set to 1 if electron densit y plots were requested .

DUSTY. Is set to 1 if the plot Is of a DUSTY tape .

PART. Is set to 1 if the code for par ticle plots is to be included . 
- 

-

CURL. Is set to 1 if the code to calculate curls is to be Included.

GRAD. Is set to 1 if the code to calculate grad ients Is to be Included.

VECTOR. Is set to 1 if vector plot s are to be made.
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CONT. Is set to 1 If contour plots are to be made.

MF. Specifies type of film output. Default Is 16 except when PLOTPKG = 5,

then MF = 105. Values are

MF Type

16 16 mm film

35 35 mm flim

105 48X microfiche —

HUL L. Set to 1 if the plot is of HULL data.

CONTV. Set to 1 if contour values were specified .

DDDPLOT. Set to 1 if a three -dImensional contour plot of a three -dimensional
proble m is requested.

STATION. Set to 1 if station plots are requested .

PUNCH. Set to 1 if code for punched output is required .

LAMBPLOT. Set to 1 if plotting of LAMB data is req uested.

PLOTPKG. Plotting package to be used defaults as 5 for INST = 1, 4 for INST

= 2 or iNST = 3 and 0 for all other Installations. The values are

PLOTPKG Plotting Packa ge

0 No plotting package .

1 Plotting package Includ ed to generate
Calcan tape for a CDC 160A system .

2 Plotting package included to generate
CDC 280 microfilm .

3 Both plotting package 1 and 2 are
Included.

4 SC 4020 plottIng package Included .
- • 5 Meta ifie plott ing Interfac e included.
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3.3 Derived Options

These options obtain their values based on the value of other options.

3.3.1 General Derived OptIons

These affect the entire code and are generally related to the system configuration.

CDC 1 if SYS = 66 , SYS = 76, SYS = 65 or SYS = 176

0 otherwise

IBM = 1 if SYS = 360 or SYS = 370

= 0 otherwise

CW -- Number of characters In a character variable.
= 10 If CDC~~~0

8if IBM~~ 0

RDEND -- Type of end of file test .
= 2 i f C D C~~ 0
= 1ifIBM~~ 0

NW — Number of words In a character variable.
= 1if CDC~~ 0
= 2 i f IB M y~0

CARDL — Number of word s In a CARD.

80/CW , MOD(80 , CW) = 0

= 80/CW + 1, MOD(80 , CW) = 0

CARDO -- Even length of card data.
= 80 — [80/CW] *CW
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3 .2 .2  HULL and KEEL Derived Options

These option values are derived either In PLANK , KEEL , or SAIL .

LBTJFA = max(LBUFB1 , LBUFB2 , JMAX)

LBUFB1 = 6*IMAX + 2 If STRESS ~ 0
= 2*IMAX otherwise

LBUFB2 = 6*IMAX If MAGFLD ~ 0
= 0 otherwise

NilE C. Total number of words req uired for problem

= IMAX*JMAX *NH If DIMEN = 2

= IMAX *JMAX*KMAX*NH if DIMEN = 3
CMECS. Amount of core required for SW = 5 version .

3.3.3 PULL Derived Options

These option value s are set for PULL by P LANK .

IJK MAX. Maximum dimension s
= max(IMAX ,JMAX , KMAX)

BLKCOM. Amount of blank common needed
= max(BLK CM , BLK CMSO , BLKCMV , BLKCMP , BLKCMG ,

BLKCMC , BLKCME)

BLKCM = max(200 , IMAX + JM AX + 6 , IMAX* NH *NROWPB ,
NPPR *NPP)

BLKCMSO = max(NVARPP *NPLPB , NNARPP + ILTKMAX*NH)
II DIMEN = 3

= 0 otherwise

NVARPP = IMAX*JMAX*NH
BLKCMV = 2*fl%IAX CONT ~ 0 or VECTOR ~ 0

0 otherwj se

BLKCMP = max(NPP R ÷ 100) ’NPP X , 200*N FP X ~SORT ~ 0
= 0 otherwise
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BLKCMG = 4*fl~.(AX If GRAD ~ 0
= 0 otherwIse

BLKCMC = 7*fl~AX if CURL p~ 0

o otherwise

BLKCME = 506 + max(NPPL*NPR , 11 + IMA X) E LDEN ~ 0

= 0 otherwise

NPPR = MIN(NOP, NHIC/NPP)

NPPX = 2 1f C O D E 1

NPP CODE=2

4. CDC SENSE SWITCH CONTR OL

- 

- 

Criterion functions in the execution of HULL can be controiled by setting the

system sense switches. Sense switch settings durIng PLANK will cause the settIng

of program generation options SW and SWX as discussed In the section on HULL aixi

KEEL options .

During execution , the following sense switch settings are recognized.

Sense Switch Effect

1 on The program will terminate at the end of the
curren t operation (HULL and PULL only).

3 on The program displays current status (HULL
and PULL only) .

4 on The program will change output tapes (HULL
only).

5 on The disk version of HUL L will switch to
double buffering (more CM is required).

5 off The disk version of HULL will switch back to
single bufferIng.

6 on The ECS version of HULL will “roll” itself
out of ECS until given a GO command by the
computer operator .
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SECTION N

MESH STORAGE

The problem Information is stored both in core and on tape. The respective

• formats are shown below.

1. IN-CORE MESH

The computational mesh Is stored in a single dimensioned array called the

“H-array. ” There are NHIC words reserved . The first word for each cell contains

the pressure In the cell followed by words for the velocity components In each dImen-

sion. Then comes the total specific internal energy and the total mass of all . If the

calculation is multimaterial then the masses of the Individual materials are next

followed by the individual material volumes if FLUXER is > 2 , and then the total

internal energ ies of the Individual materials if FLUXER 3. Next come the stress

components (if STRESS > 0) followed by the STRAIN component (if STRAIN > 0).

There are three stress and strain components In two dimens ions and five In three

dimensions. Next follow the magnetic field components if MAGFLD > 0 (one compo-

nent for each dImension) . Tbei~ are five words for radiation Informati on If RAD = 2.

Finally one word for detonation time if BURN = 2. Most of the referencing of the

cell variables is done through equivalent variables . The n~~11lng of the equivalent

H-array variables are

____ 
Pressure of cell.

U(I~1. x component of velocity.

y~~~i. y component of velocity.

z component of velocity .

~~~~~~~~~~~~~ Specific Intern al ener gy .
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XM(N). Mass of cell.

XM(N + 0. Mass of 1th material In cell.
NM > 1

XV(N + I). Volume of 1th material in cell.

NM > 1, FLtJXER > 2

XII(N + I). Total internal energy of 1th material In cell.
N M > 1 , FLTJXER=3

SRR(N)

SZZ(N) 2—D stresses
SZR(N)

SXX(N).

SYY(N)

SZZ(N) 3-D stresses
SXY(N)

SXZ(N) 4
SYZ(N)

EBRH(N)

EZZ H( N) 2-D strains
EZR H (N)

EXXB(N) -:
EYTH(N)

EZZH(N) 3-D stra ins
EXYH(N)

EXZH(N )

EYZH(N) 
- -
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FMX(.~~~ x-component of magnetic field. MAGFLD ~ 0.

FMY (N). y-coniponent of magnetic field. MAGFLD >0.

FMZ (~ 1. z-component of magnetic field . MAGFLD >0 , DIMEN = 3.

ERAD (N). Radiation energy density. BAD = 2.

CV(N). Specific heat In cell. BAD = 2.

DLTALNI. Solution coefficient for radiation equation . BAD = 2.

TK(N]. Temperature of cell . BAD = 2.

FYS(N). Second solution coefficient . BAD = 2.

In all cases , N points to the word which precedes the first word In the H—array

for that cell.

2. HULL TAP E FORMATS

There are two tapes which are used by HULL: the dump tape and, If NSTN > 0,

the station tape.

2.1 HULL Dump Tape

The dump tape conta ins the problem Information for the entire mesh. Each

problem record set contains enough Information to restart the problem.

A problem record set begins with a four word header record . The first word

contaIns 555. 0, if a full problem record follows or 666 • 0 if it is the tape termina—

tlon rec ord. The second word conta ins the problem number , the third word contains

the cycle number of the problem , aix! the time is In the fourth word .
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• Then follows a 200 word (character ’) logical record containing the ABLOCK.

Thi s is followed by “NBLKS ” logical records which are NVA RP B in length , where

NVARPB=NK* 1MAX*NROWPB if DIMEN=2

~~~~~~~~~~~~~~~~~~ if DIMEN=3

NBLKS =NHT C/NVARP B

If NOP 0, then follows NPRE C - 1 logical records which are NPVAR words in

length and one logical record which is NPVLR in length containing the particle Infor-

mation , where
NP VAR=(N HI C/NPP) *NPP

NPRE C = 1+ (NOP*NPP) /NPVA R

NPVLR = NOP*NPP~ (NPRE C~1)*NPVA R

At the end of each problem record set HULL writes a header record with word 1

containing 666.0. On a subsequent data set outpu t this record is overwritten with a

regular problem header. The refore , when the program terminate s, the last logical

record on the tape is a terminator record (I .e. , a header record with 666.0 in word

1). This Is used by HULL to identify the end of the problem when reading the dump tape.

2.2 HULL Station Tape
The station tape contain s a two word header which identifies the tape. In the old

format , the first word contains the current VSN and the second word conta ins the next

VSN for a continuation tape. In the new format , the first word is STAT and the second

word Is the problem number. HULL can diffe rentiate between the two formats by the

m~nner it received the station tape (new format is used for tapes that come from BOW or

on IBM systems).

The header record Is followed by a 200 word logical record containing the ZBLOCK.

Then comes the partide Information in the same format as on the dump tape. Then

follow logical records of 1 024 words containing the stati on informati on using the format

shown in figures 13—18. The station tape is terminated by an end of file.
I

• 
* A character word is one machine word on CDC system and is a double word (2 machIne

words) on an IBM system.
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Tjme (real) 

0

NW words of station data

Next time (re al) NW

Figure 13. CDC Station Record .-

Time (real)

NW (integer)

NW words of station data

Next Time (real)

Figure 14. IBM Station Record.
I-

-~0
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59 14 0

Density (re al) Station No.

Distance station moved in x direction 2RH U

L. Remaining NVARST-2

4j1
.. words of stress Station data

Figure 15. CDC Statio n Data (STRESS ~~
‘ 0 ) .

0 15 3].

Density (real)

Distance station moved in x direction .

~~ N Remaining NVARST-3 ~~(#-

words of stress station data

Station number ( integer ) 
I 

2HH U

Figure 16. IBM Station Data ( STRESS * 0 ) .

p

I
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Station
Pressure (real ) Number

2 of later ial
Density ( real ) ~2 Integer

x component of velocity (real)

y component of velocity (real)

z component of velocity (real)

(This word is included only if DIMEN 3.)

Figure 17. CDC Station Data (STRESS 0).

0 15 3].

Pressure (real) ‘H

Density (real )

x component of velocity (veal)

y component of velocity (real)

z component of velocity (real)

(This word is included only if DIMEN — 3.)

Station number 2 of material 2 Integer

Figure 18. IBM Station Data (STRESS — 0).
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SECTION V

HULL INITIALIZATION (KEEL)

A HULL problem is Initialized by r~mn(ng the KEEL program. An outline of

the sequence of the KEEL program is shown In figure 19. Three sets of data , each

Identified by an Initial keyword, are required for KEEL Input. This data set , which

must appear in order , respectively, define the problem parameters , the spatial

mesh for the differencing scheme aix! the Initial condition. The Input data is described

as follows.

1. DEFINING THE PROBLEM

The input which follows the keyword KEEL if processed by KEEL to define the

— problem. The problem definition processi ng is terminated by the keyword MESH.

The probl em definitions consist of setting Z BLOCK para meter values , specifying

a title for the problem and defining materials (if EOS = 6).

ZBLOCK parameter values are defined by

pname = pvalue

where pname is the name of any ZBLOCK parameter described in section 111 . 2.1,

and pvalue is the value of the param eter.

Those parameters which are not defined will default to zero or the values

specified In section 2.4. Howeve r, it is necessary to define PUOB.

When the niultimaterlal equation of state Is selected (EOS = 6), the materials

must be specified. The syntax Is

matid = math 
- 

-•

where matid Is a material identifier (refe r to tabl e 2 for material identifiers) and

uatn is the number to be assigned to the material. They must be NM materials

specified , with each assigned a unique number between I. and NM.

80 

-- ~~~~~~~~~~ - - -- —-

~~~~~~ -~~~~ 
--- - — — --

~~ 
- —- r~~~ ~~~~~~~~~~~~~~ . -



-- —

~~~

--

~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ 

- - - 

-

- 

-- :_~ 
- 

~~~~~~~~~~~~~~~~ ~~~ •_ - -- - • - — — 
-~~

KEEL I)

Read Input
to Sat

ZBL OCK

Calculate
Mesh

Coordinates

Load Any
Eaternal Initial

Conditions

• Fill the Mesh
from Initial

Data

Generate
Station and

Particle Record s

Write Dump Tape
and Station Tape

C roes Section
of Mesh and

(T END D

Figure 19. HULL Init ialization Sequence

I
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The parameters RERUN aix! DENSITY, used by BOW but ignored by KEEL, may

also be Included In the prob lem definition. RERUN overrides a protective function of

BOW aix! permits KEEL to be executed although data already e~dst for the problem.

DENSITY overrides the default tape density In BOW. Syntax for this parameter is

described In subsectIon P1.1.3.

2. DEFINING THE ME SH

The keyword MESH begins the mesh deflnit1on~ In any direction , the mesh
may be defined by a constant grid, constant subgrid , or explicit definition of the
boundaries. A constant grid is defined by

MESH
[X O = x I  XMAX=x [Yo =y  I YMAX=yo m 0 m
[ Z O = z  ZM A X = z  Io m

Here the mesh is divided Into iq cells of equal width: dq = (q~~ - q )/iq, where
q = z,y, z and lq = 1MAX, JMAX, KMA X, respectively.

To generate a constant subgrld , the syntax is

MESH CONSTANT SUBGRID
[xo = x] xr~~~x = x [XMAXLIMIT = x~~ ] [xoLnvrrr = x 1) NX = 

~x
RXPOS= r R XN E G = r

[yo = y ]  ~rvi~x = 
~ 

[YMAXLIMIT = y~~] [yoLmirr = y
0~
] ~~Y =

RYPOS = r RYNEG = ry+ y-
[zo =z ~~ ZM A X = z

~~ [ZMAxLIMrr=x~~) [ZOLmlr r=z ,] N Z = n ~
RZPOS r R Z N E G = r z-
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In each direction, the region from q0 to consists of nq cells of equal width .

From q~ to the successive cell widths have the ratio r~~, and In the negative

direction from q to q 1 successive cell widths have the ratio rq_ , where q is x, y, or z.

• To explicitly describe the mesh , the syntax Is

MESH
- x o = x  N X = n  DX=d ... N X = n  D X = do xl xl. xn

Y0 y N Y = n  D Y = d  ... N Y = n  D Y = do yl yl yn yn

Z 0 z  N Z = n  D Z = d  ... N Z = n  D Z = d
0 zi zi Zn Zn

This generates a mesh in the q(q = x,y, z) direction which begins at q0 and consists

of successive groups of flqj cells of equal width d
qil I = 1 ... n. The flqj are

• Independent, but E n~~ = IMAX , En 1 = JMAX, and En~~ = KMAX.

• 3. GENERATING THE INITI AL CONDITIONS

The actual generation of the initial conditions is In itiated by the keyword

GENERAT E and terminated by the keyword END . In the generation process , the

mesh is initialized and trace particle s or sensor stations are Included In the mesh.

The mesh Initial condition s are defined either by an isothermal sphere superimposed

on ambient condition s by dat a from othe r calculations or by use of the package options.

3.1 Isothermal Sphere Initialization

The syntax for isothermal sphere Initialization Is

GENERATE
• [ISOENERGY= e] [YIELD =y

e~ 
[HOB= h b]

[xoB x1, ] [YOB = 
~b ] [T = tb]
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where

e Is the isothermal sphere ener ~ ’ density (ergs/g) . The default Is 2 x i012

ergs/g .

~
‘e is the device yield In KT. Default is the value set in ZBLOCK;

li,
0 is the heigL~ of the bur st In kilometers. Default is 0.

is the x coordinate of the burst In centimeters (three dimensional mesh

only. Default is 0.

7b 
is the y coordinate of the burst in centimeters (three dimensional mesh

— 
only. Default is 0.

tb is the InitIal time. LI set In ZBLOCK then that value Is used. Othe rwise

it is calculated.

The KEEL generation routine calculates the ambient density at altitude li.0
by using the atmosphere routIne that was selected .

The radius of the isothermal sphere is

— 

1x 1 0 19 y
— 

3 ~~~~~~~~~~~~~

V Pbe

The Initial conditions then represent a sphere of air of radius r1, uniform energy e,

and density 
~b ’ superimposed on air with ambient conditions defined by the atmos-

phere routine.

3 2  InitIal Conditions from Other Calculations

KEEL can use Information from other calculations as Initial conditions for a

HULL problem. The initial conditions can be from general card Input, a KNFIRE

output deck, a DYTSAP dump tape, a SAP dump tape, a SPUTTER dump tape,

another two-dlmensioiied HULL dump tape , or an LLL RAD9 tape. Ambient conditions
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defined by the atmosphere routine are used for all of the mesh outside of the region

defined by the other calculation. This form of initialization is begun by the keyword

FIREIN with some of the following sets of parameters.

• 3 • 2 • 1 General Card Input

The syntax of general card Input is

CABDINPUT

followed by sets of card, each of which contains a set of values r , e, p, v, IF , where

r is the radius In a one-dimensioned mesh In cm;

e is the Internal energy density In ergs/g

p is the density In g/cm3;

v is the radial velocity In cm/s;

IF is the termination variable;

~ 0 means this is the last card.

The format for these cards is (4El2.5 ,15) . This input generates a sphere of air as

described In the cards on a mesh of ambient air.

3 • 2.2 SAP, DYTSAP or RAD9 Input

KEEL wIll generate a sphere In a two- or three-dimensioned mesh from a

SAP , DYTSAP or RAD9 tape with the following command

~ 
SAP DYTSAP RAD9 } TAPE = VSN

where VSN is the VSN of the SAP, DYTSAP or RAD9 tape.
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3.2.3 SPUTTER Input

Initialization from a one-dimensional SPUTTER problem is performed by the

command

SPUTTER FB =

where is the FB identifier of the SPUTTER problem .

3.2.4 I~~FIRE Input

Initialization from a KNF~~E output deck is performed by

KNFIRE CARDS = n
C

where n is the number of cells In the KNFIRE mesh on the cards that follow.
C

3.2. 5 ScalIng of Input Conditions

When it is required that the input conditions be scaled from the yield and altitude
of an Input one-dimensional calculation to the yield and altitude of the HULL problem,

KEEL will perform standard yield and altitude scaling by the commend *

SCALE I YIELDIN = y1]

This command follows any of the one-dimensional calculation Initializations. Here

is the yield of the device In the Input data.

3. 2.6 HULL Initialization

A three-dimensional HULL calculation can be Initialized from a two-dimensional
HULL calculation and a two-dimensional HULL calculation can be Initialized from j i
another two-dimensional HULL calculation with a different mesh by the command

HULL TAPE = van

where van is the VSN of the HULL dump tape to be used.
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3.2. 7 Geometry

In Initialization from previous calculations, the region thus Initialized must be

defined . The default bounds for the region are determined by the maximum extent

of the calculation data. Thus, for a one-dimensional previous calculation, the initial-

• ized region is a sphere centered at the burst point (x = 0.0 , y = HOB In two dimensions;
x = XOB , y = YOB, z = HOB In three dimensions) . For a two-dimensional previous

calculation, the Initialized region is a cylinder with bounds corresponding to the edges

of the previous calculation mesh.

The Initialized region may be redefined by Inclusion of a geometry description

after the FffiEE( data. Geometry descriptions are discussed in subsection 3.4. For

this application the region described must be wholly contained within the data region.

3.3 Package Option for Complex Geometry

The most poweri~il method for defining the Initial conditions in KEEL is the

• PACKAGE option. The region of the mesh to be Initialized is described by beginning
with the keyword PACKAGE followed by the name of the material to be Inserted,
optional parameters describing the Initial state, and geometry descriptions defining

the region being Initialized by PACKAGE.

PACKAGE matid [ U v1] [V = v2] [W~ -w
3] [

I~~ ej ] [RH O=P ]

where matid is the HULL material identifier for the material to be Inserted . This

is required . (See table 2 for a list of current materials aix! identifiers.)

are the Initial velocity components of the inserted material (In two

dImensIons V
1 

= radial velocity and v2 = axial velocity, ‘while in
three dimensions v1 

= v~, V
2 
= vy* and v3 = v.) Any velocity not

specified receives a default value of 0 (cm/s) .

e1 is the Initial Internal ener gy of the Inserted material. If this is not

specified , the ambient value is used (ergs/g) .
--‘I
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p is the Initial density of the material being inserted. The default value is
3the ambient density (g/cm ).

The material identification and Initial state parameters are followed by the

geometry description.

3.4 Geometry Description

Each geometry description consists of one or more geometry definitions. A
geometry definition begins with one of the geometry keywords and Includes parameters
defining a shape asnociated with that keyword. The descr ibed region is the region
covered by the first geometry definition , but excluding any region which is within

any of the subsequent definitions. Thus , the region Is described by a single region
with zero or more excluded areas.

The current geometry keywords are RECTANGLE , CIRCLE , TRIANGLE ,
PARAB OLA , and HYPERBOLA. The syntax associated with each keyword is

~~scrIbed below. Alternative forms for paramc.ter s are grouped within curly brackets;
square brackets indicate that the parameters are optional and defaults are provided.

3.4.1 RECTANGLE

This definition is used to establish a rectangle In two dimensions and a rectangu-
lar prism In three dimensions. The syntax is

RECTANGLE
= XL = x1 Xd = x1 XLEFT =

~X2 = x
2 

XR = x2 XRIGHT = x2~

~Y1 = y1 YB = y1 Yø = y1 YBOT = y1 YBOTTOM = y1

~~2 = y 2 
yr y2 Y A y 2 YTOP y2~

~Z1 = z1 ZB = z1 ZØ = z1 ZBOT = z1 ZBOTTOM = z1}]
= z2 

ZT = z2 ZTOP
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where (refer to figures 20 and 21)

x1 is the minimum extent of the figure In the x dimension (radial dimension
in two dimensions aix! x dimension In three dimensions);

x2 is the maximum extent of the rectangle In the x dimension;

y
1 is the minimum extent of the rectangle In the y dimension (axial dimension

in two dimensions aix! y dimension In three dimensions);

is the maximum extent of the rectangle In the y dimension;

is the maximum extent of the rectangular prism In the z dimension for a

three.dimensional mesh;

z2 is the maximum oxtent of the rectangular prism In the z dimension.

The defaults are x1 = ~~~~ x2 = Xmax~ ~~ 
= 

~min’ ~
‘2 = ~max’ Z

1 
= 

~~~~~
• and z = z2 max
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3. 4.2 CIR CLE

This descri ption defines a circle In the two-dimension al mesh and

the three-dimensional mesh. The syntax for this description

• CIRCLE

I!xi 
= x XC = x XCN’rR = x XCEN TER = x XC ENT = x

~Y1 = = y YCNTR =
~~ 

YCEN TER = YCENT =

~Z1 = z ZC = z ZCNTR = z ZCEN TER = z ZCENT = z II
• ~R = r  R AD = r  RADms= :~ 

c c

where (refe r to figures 22 and 23)

x is the X coordinate (radial In two dimensions) of the center of the sphere;

Y0 is the Y coordinate (axial in two dimensions) of the center of the sphere;

Z is the Z coordinate (three dimensions only) of the center of the sphere;

r is the radius of the circle (sphere) .

There is no default for r but the other defaults are x = 0 and y = HOB In two
c c

dimensions and ~~ = XOB , y0 = YOB, and z0 = HOB In three dimensions.

3.4. 3 TRIANGLE

This geometry descrip tion is only available for the two-dimensional mesh. The

description Is of a triangular area in the mesh. The syntax is

TRIA N GLE

Xl = x1 Yl = y1 X2 = x2 
Y2 = y2

X3 = x 3 Y 3 = y 3

where (see figure 24) x1, y1 are coordinates of the corner of the triangle. There

are no default values for a triangle description.

. -4
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Figure 22. Two-Dimensional Circle

- 93

_ _ _  ~~~~~~~~~~~~~~~ 4 T~~~~~~
T
~~ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~



______________ 
- - • •.~ •-~~~ - • ;

zc 

—

Yc/ 

Figure 23. Three-Dimension al Circle (Sphere )
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3.4.4 PARABOLA

This description is for a parabola In the Y direction in two dimensions and a
para bolic cylinder In three dimensions (see figures 25 and 26) . The syntax is

PARABOLA
(A = al [B = bi (C ci

where a, b, and c are coefficients of the equation

(y- a) = b(x —c) 2

Defaults a r e a = O . O , b 1.O , a n d c = O . O .

3.4.5 HYPERBOLA

This descrip tion set defines a hyperbola in two dimensions and a hyperbolic

cylinder In three dimensions (see figures 27 and 28) . The syntax is

HYPERBOLA

(A = a] [B = bJ [C ci [D = d]

where a, b, c, and d are the coefficients of the equation

2 2( x — a )  
— 

(x — c )  =1
b2 d2

The defanlts a r e a = O . O , b = 1 . O , c 0.O, a ndd=1 .O.

F 3.5 Particl e Generation

Tracer particles (C ODE = 1) are generated by the command

PARTICLE(S) [NSC = n ][NSR n ] [NSP = ii )

followed by a geometry description. The routine will put n0 particles per column

(I—x direction), n,, par ticles per row (J—-y direction) and n~ particles per plane

(K—I direction In three dimensions only) within the region specified. If no geometry

I description is provided, the region last defined by a geometry description or by

default is used . The defaults for nc. nr~~
and np ar eeach l.
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3.6 Station Generation

For purposes of comparing calculations to experiment, HULL provides for
continuous sensor monitoring at positions called stations. State parameters at the

* 
stations are recorded on a “station tape ” data file. The state parameters are
scanned at each cycle of the calculation. However , data are recorded only for those
stations that show a change of more than 1% In any parameter from the values for
that station last previou sly recorded on the station tape. State variables saved are
density, pr essure , and velocity for nonsoiLd proble ms (~~ RESS = 0). In ~Idft ion ,
stress components are saved for solid problems. There are two types of stations:

Eulertan and Lagrangian. The Euleri an stations do not move while the Lagranglan
stations move with the material flow. Stations are created by the keyword STATIONS
followed by one or more coordinate specifications:

* 

STATIONS

~ 
(XS = x1. . YS = 3T1.. .Y~)
(YS = y

1.. ~~ , XS = y~ )
(XL = x1...x , 

~~~
=
~ i’~~

’n~
‘ 

XL = x1...X )}

where x1 and y1 are coordinates of the stations. Here the parentheses delimit alter-
nate forms and are not part of the syntax. XS and YS are used for fixed stations
while XL and YL are used for Lagrangian stations. Each coordinate specification
causes generation of m,m stations (m> 1, n> 1). Each x-coordinate is paired with
every y-coordlnate In the specification.

3.7 Term1i~4jon of Generation

Multiple sequences of GENER ATE , FrRE ThT, PAC KAGE , PARTICLE , and
STATIO N may be used. The generation process is ter minated by the keyword END
or the end of file as detected by the coded read (i.e. , an EOR on INPUT for CDC
systems).

• 101
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• 4. KEEL OUTPUT

A KEEL run produces two types of output: printed and taped . The tape output *

consists of a dump tape describi ng the mesh In such a manner that HULL can start
the problem and, If NSTN> 0, a station tape with the ZBLOC K and particle positions
written on It . Printed output gives a summ ary of the initialization perforried and the
amount of energy and mass inserted in the mesh. In addition, a printout of one vertl-

cal column In the mesh and a print er plot of the entire mesh is produced.

I •
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SECTION VI 
*

• HUL L EXECUTION

The flow of the Hun program itself is shown In figure 29. The program requires

an existing dump tape and , If NSTN > 0 in the dump tape ZBLOC K, an existing station
tape . These tapes must hav e been generated during a previous HULL run or by KEEL.

HULL searches for and reads the first Input record beginn ing with the keyword
HULL. The Input data Includes startup infomat ion and control information.

1. PROGRAM STARTUP INFORMATION

This information follows the keyword HULL and is terminated by an end of ifie

(end of record on INPUT In CDC) or by the keyword INPUT . The start up keywords

are

PROB = pnum

or

PROBLEM = pnum

where pnum is the problem number . HULL verifies that the tape mounted is the
right problem before proceeding. This Information is required since HULL will not

proceed without a probl em number. On those systems using a tape library, BOW

will use the problem numb~r to select the -required tapes from the tape library.

[‘r = t )  *

This specifies the problem time where the restart is to begin. HULL will restart

the probiem at the flrst dump which has a tlme greater th antor at the last dump

on the tape , whichever comes first.

Hi
:
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r ParticleHULL J Transport and Update

Stat1o~ Record I Cycle Variables I
I if Required

Position

Dump Tape HE Burn Print Output
for Specified and Writer

i Row/Plane Dump Taper If Specifled lfRe red

Rend Input Lagrangian Write

r Row/Plane
Position

Station Tape
if u.ed Flux Material

__________ th Specifled No
Row/plane Ter mlnati 3

Write initial _________________ Yes
Infor mation - Stor e

Row/Plane END
Completed

‘I, Advanced
Row/plan e

Initialize Printer
Row/P lane

Pointer

_ _  

_ _

Loed Next
Row/Plane Rezone Mesh

In Core if NSneBS*17

Rediation Trans- I
port if Required Select Next

for Specified Tim e Step
• Row/Plane 

_____________

‘F

1 2

FIgure 29. HULL Execution Sequence
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[CYCLE = nc) This specifies the cycle number for the restart . HULL will

restart from the first dump where the cycle number is greater than no or the last

dump on the tape , whichever is first .

• If the cycle or time is not given, or if BOW (CD C system only ) shows that the

last previous start was a cycle or time start from the same cycle or time , HULL

will restart from the last dump on the tape.

2. PROGRAM CONTROL INFOR MATION

The user has control over the execution of HULL In two ways. He may modify
the ZBLOC K parameters, and he may set local parameters for the current run.
Parameter modification data are placed after the keyword INPUT that ternilnedes
the startup information.

3. ZBLOCK MODIFI CATION

Any parameter in the ZBLOC K may be modified by specifying the parameter
name followed by the new value . An example of the syntax is

TTS’roP = tp

where tp is the mnxlmum CPU time in hours for this problem.

The user should re alize that the following ZBLOC K par ameters should not be

chang ed from their KEEL values: CODE , DIMEN , IMAX , JMAX , ISLAND , KMAX ,

NH , NM , NOP , NROWPB , NPLPB , NPP , NSTN , NVABST , and PROB . In addition ,

the user must exercise extreme care In modifying BURN , EOS FAIL, FLUXER , IQ,

JQ , KQ , MAG FL D, and RAD . Finally the following ZBLOCK parameters are main-
tained by HULL and should not be modified by the user: CYCL E , DT , ELC , ETH ,

MLC , MTH , SUME , T , TLC , TTIME , TTIME6 , and TTIME7 .
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4. LOCAL MODIFICATIONS

These are two types of local modification . First , local variables may be set.

These are

MRELER = maxe

thi s sets the maximum relative error allowance In total energy or mass (default = 1.0

x i0~~~ for CDC and 1.0 x io
_8 

for IBM) .

CSTOP = ncy

This parameter sets the cycle at which the calculation is to stop. The default is no

cycle stop.

RTSTOP =t r

t is the maximum CPU time in hours for the current run (default is no limit) .

DCYST = nscy

nacy is the maximum number of cycles of the problem that HULL will calculate
In this rim (default no limit) .

TIMES =pt

If pt =1 , HULL will produce a printed output and a dump in TAPE4 whenever
the problem time corre sponds t standard high—altitude times (36 times per decade
evenly spaced logarith mically) .

If pt = 2, HULL will produce output and dumps at problem times of 10 ms and
30 ms, every 0.1 s from 0.1 s through 1. 2 s, and every 0.5 s from 1.5 s through
6.O s.

I
— .5.
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If pt = 3, HULL will produce output and dumps at regular Intervals of problem

time. The interval is specified by the keyword DMPINT.

The default is pt =1

DMPINT = dt

where dt is the output and dump problem time interval when TIMES =3. All dumps
except termination dumps will be at problem times which are a multiple of dt.

Finally , the user may specify the yield strength for the solids In the problem.

The keywords to begin the strength definition pro cess are

MATPROP MAT = main 
-

where main is the number that has been assigned to the material in the problem.

YLDST = yld

where yld is a Initial yield strength for the material.

WORK [YLDMAX = yldmax ] [EPLA ST = emax ]

Tbis Instruction allows the yield strength to vary with energy . Figur e 30

shows the relationship of the Interna l energy c and the yield streng th due to Yw.

Here Eg is the ambient internal energy.

so~~r YF RAC 1=yf1 IFRAC 1=eç

YFRAC 2 
~~2 IFRAC2 =ef 2

This Input allows the user to specify the therm al softening of solids. Figure 31

shows the relationship of the yield strength to the internal ener gy, - e.. Here er Is the

Internal energy which produces 1 atmosp here pressure at ambient density and em
is the Internal energy at which melting occurs . 

-

ENDPROP

This term inates the material properties modification section .

- 
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Figure 30. Work Hardening Yield Strength
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Figure 31. Thermal Softening Yield Strength
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SECTION VII

PULL EXECUTION

The structure of the PULL program is shown in figures 32 and 33. There are

two types of plotting routines: plotting the dump tape information and plotting the

information on the station tape. The particular type used is selected by PLANK
from the PULL Input. PULL searches for and reads the first Input record begin-
ning with the keyword PULL.

1. DUMP TAPE PLOTS

Plots of dump tape Information are the default type. The data describing a set
of plots are preceded by the keyword PULL . Each successive use of PULL In the

• input r~cord will Initiate generation of a new set of plots. The options describing the
set of plots may be Inserted in any order , with one exception. Syntax for the options
is described below.

PROB = pnum

or

PROBLEM = pnum

This specifies the problem number. If it is given, PULL checks this against the problem
number in the ZBLOCK . Otherwise there is no checldng, i.e., PULL will plot the
tape that is provided. On systems using the tape library, BOW will use the problem

number to select the required tapes for plotting.

DENSITY = l IlY PE }

This specifies the density of tape when not using the tape library (CDC systems
only).

STIME - 

-

This specifies that only standard times are to be plotted; dumps at nonstandard
times such as run termination times are skipped .
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PULL

Initialize
• Plot Data

Read Input

Finished Yes 
END

Read Data

Yes End
of Data

Transfer
Required

Information
to Core

Plot
informat ion
as Required

No Yes

I 
Plot Thts

Figu re 32. HULL Plotting Sequence
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~ TASOR~3 C ~~APLOT D

Read Input Read Input

I 

, _  1’
Read Station

Read ZBLOCK Data from ____

tom On Sorted Station
Tape on TAPE9 TaDe on TAPE9
_ _  _ _

Copy Next
Block of _____ 

Plot
S tions into eques

writ: ~~Lon Dat a 

R ted Data

on TAPE9 . one Last N~ No
File for Each Nstation ‘

Station.

Figure 33. HULL Station Plotting Sequence.
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DTIME =dt
Here dt is the minimum problem time Interval between dumps selected for

plotting.

FTIME = tf
This parameter specifies the first time to be plotted. Default is the beginning

~.2 the tape (or of the problem if BOW ia used).

LTIME te

This parameter specifies the last problem time to be plotted . Default is end of

tape (or of the probl em If BOW is used) .

CTIME =t 1, t2~ ~~~~ 
tn

The t~ are times to be plotted In order of Increasing value. This parameter, if
used , must be the last option inserted for the set of plots.

- 
If neither STIME , CTIME, nor LTIME are specified , all dumps on tape from the

first time to last time are plotted.

HEADER

This Insiructs PULL to use the next card in the input as the title for the plots

rather than the title In the ZBLO CK. No options may appear after HEADER on the
same card.

xxx11HST [y1Iy Ø, Y ~ ]
,cc~VH&r ~~ Xf5 Xd ]

These keywords request the generation of horizontal or vertical histograms at
lines between y

i(xj) and Yc(Xc
) at Increments of yd(xd). ~ooc specifies the data tape

to be plotted. See table 3 for data types. Default is one histogram for row 1 (column).

xxCONT [C , C , ... c ]1 2  n

This keyword requests a contour plot with contour values c1. (Default: program
• 

- 

calculates contour values from data. ) ~cc specifies the data to be plotted (table 3).
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TABLE 3

PLOT DATA SELECTION TABLE

XXX Data Plot Available

P pressure HHST , VHST , CONT , GRAD

U x(r) component of velocity HHST , VHST , CONT , GRAD

V y(r) component of velocity HHST , VHST , CONT , GRAD

E specific ambient energy HHST , VHST , CONT , GRAD

D density HHST , VHST , CONT , GRAD

T temper ature HHST , VHST , CONT , GRAD

M material density HHST , VUST , CONT , GRAD

K kinetic energy HHST , VHST , CONT , GRAD

RP relative pre ssure HH ST , VHST , CONT , GRAD

RE relative Internal energy - HHST , VHST , CONT , GRAD

RD relative density HHST , VIIST , C ONT , GR AD - 
-

SRR radial stress deviator HHST , VHST

SZZ axial stress deviator HHST , VHST

SIB hoop stres s deviator HHST , VHST

SRZ shear stres s HHS T , VHST , CONT

S21 second Invariant stress HHS T , VHST , CONT

SP1 maximum princip le stress HHST , VHST , CONT
SP2 minimu m principle stress HHST , VHST , CONT

ERR radial strain deviator lIST , VHST

EZZ axial strain deviators HHST , VH ST

EHI hoop strain deviators HHST , VHST

ERZ shear stra in lI ST , VHST , CONT

E2 1 second Invariant strain HHST , VHST , C ONT

EP 1 maximum principle strain lIST , VHST , CONT

• ;  EP2 minimum principle strain HH ST , VHST , CONT
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XXXGRAD

- This keyword requests gradient plot s. x~cc specifies the data to be plotted.

• VVE CT

This is a request to plot velocity vectors.

SVECT

This Is a request to plot the axial plus radial stress vector.

PART -

This param eter req uests that the tracer particles be plotted with all contour and
• vector plots and separately .

PART1

This keyword req uests a separate particle plot only.

DUSTY

This is a req uest for radar cross section and absorption only. It is applicable
only for plots from DUSTY tape s.

YDFRAC = Yf

This specifies the fission fraction for electron density plots (default = 1.0).

XMINGRD = xmn
YMINGRD=ymn
XMAXGRD = xmx
YMAXGRD = y

mx

These keywords are to specify the minimum or maximum coordinate values for
• - 

contour and vector (gradient) plots . If not specifi ed the entire mesh is plotted.
I

I

• I
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REDUCE

This option sets XM AXGRD and YMAXGRD to Inc lude only the significant

portions of the mesh.

BOTOK

When used with REDUC E this parameter sets YMU4GRD to include only the

significant portions of the mesh.

FIRE B

Thi s keyword causes PULL to set XMAXGRD , YMAXGRD , XMINGRD , and

YMINGRD such that the plottin g grid is centered on the fireball with a size 2 r by

3.5 r , where r is the fireball radius.

SHOC K

This parameter causes PULL to set XMAXGRD YMAXGRD , XMINGRD , and

YMTh~GRD to Include only the shock at the bottom of the mesh (overridden by FIREB) .

LOGV

This option specifies that logarithm ically spaced contours , with values 1.0

10n and 3.0 x 10”) are to be used .

LOGD

This option specifies that the natu ral logarithm of the data is to be plotted as

contour plots.

ICT RS n
C

This specifies the number of contours In the contour plots (minimum = 2, maxi-
mum = 20 , and default 10).
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PLT 1NC=p1

This specifies the step size of the plotter and is used by the contour rout ines to

determ ine its minimum step.

NOCURV
H

This parameter disables the nonlinear interpola tion within a cell on contour

plots .

C OORD

This keyword causes the coordinates of the minimum and maximum values to

be printed on the contour plots.

NMAT = mni , ... mnn

This option allows the user to specify the material to be included in density

plots. A -l (mInus one) separates material groups and is plotted as the total density

of the mate rials in each group or plotted In the density plots. If not specified then

PULL will produc e plots of total density .

NPART = np

This specifies the selection of particles to be plotted. If this option is specified
every npth particle will be plotted . Otherwise , every particle will be plotted unless

SORT ? Is nonzero.

SORTP ps

This option eliminates overstrikes In part icle plots If nonzero. ps = 1020/max

points to be plotte d In a row.

MASS WE

This option causes all variables to be saved from the particle record . Otherw ise

only two words are saved.
I;
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XPLANES = X1, x~, X~
YPLANES = y1, y~, ~d
ZPLANES = z1, Zf~ Z

d

For three-dimensional problems (DIMEN = 3), this causes the planes for

Xi(yi or z~) to Xf(Yf 
or z~ in increments of xd(yd or zd) to be plotted as two-dimensional

plots using all the previous plot requests.

3DPLOT

This keyword selects three-dimensional contour plots for cases with DIMEN 3.

EYE = ex, ey, ez

This option specifies the position of the eye of the 3DPLOT.

(Note: RDCONT , RBCONT, RECONT are the only allowable contour options for

use with 3DPLOT. Each of these options may be followed by the contour va]ue which

wlll be opaque ln the plot.)

LAMBPLOT

This allows the interface of the LAMB (low altitude multiple burst) simulation

model to the plotting routine.

XL = xm

YL = ym

This specifies the maximum dimension of a hard copy plotting device (default

10.O in.).

BD=bs

This specifies the width of the border for microfilm plots (mfi~itmum 1.5,
• default = 2.2 I n.).

PLO TPKG = up

- . This specifies the plotting package to be Included. This is used by PLANK and

~~~~ to generate the pr oper code. Refer to PLOTPKG In the section on PLANK - 
- -

- - 
•)ns.
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FA CTPL = fp

This set the scaling factor for the plots .

SLIDES

This option causes a blank frame to be left between plotted frames for convenience

in mounting for slide projection.

This option causes a blank frame to be left between plotted frames.

MF = mf

Thi s selects the type of ifim output. It is used by PLANT and SAIL. Refer to

PLANK options for values.

THETA = th

This option specifies the rotation of the entire plot on film plotters.

CAMERA =nc

Thi s sets the camera option on the SC 4020 (PLOTPKG = 4) nc = 35 for 35 mm

camera only, ne = 9 for Xerox only and both for all othe r values (default = 0).

• PI~OTVSN

This specifies the VSN of the plot tape is PL(Y’rPKG = 1. Default is PLOTAP.

2. STATION PLOTS

If the keyword STATION immediately follows the keyword PULL , the station
program STASO1~ and STAPLOT are set for generators by PLANK.

STASORI’ unpacks the station tape on unIt 4 and writes the information on unit 9.

The data is converted from time order to station order with data for each station

written on a separate file on unit 9.

STAPLOT will plot the output from STASORT and it read s the same PULL record

that would be used by PLANK. The option XL, YL, BD, PLOTPKA , FA CTPL,

SLIDES, MF , CAMERA , and PLOTVSN which are described in paragraph 1 are avail-

able in STAPLOT . In addition, the following options are available for station plots:

FSTA= nI

Thi s option specifies the number of the first station to be sorted and/or plotted (defaul t = 1).
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LSrA = ne

Specifies the number of the last station to be sorted and/or plotted (default

= NSTN). -

PUNCH

This keyword causes STAPLO T to punch a NEAT deck for problems where

STRESS = 0 only. -

ENGLISH

This causes the output from STA PLOT to be in English rathe r than metric units.

RADIAL

In problem s where STRE SS >0, this option requests the plots of rad ial motion.

AXIAL

In problems where STRESS >0 , this option requests the plotting to be axial

motion.

TOTAL

This option, if STRESS >0 , requests plotting total motion.

STRESS

For problems where STRESS >0 , this option req uests plots of total stress

components .

STRESSDEV j
For problems where STRESS >0 , this option requests plots of deviation stress

components .

TENSOR

Thi s option requests , if STRESS >0 , plot s of the second invariant and minimum

and maximum principal stresses.
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FLUXM

This option requests, if STRESS ~ 0, plots of mass flux .

3. PULL PLOT DRIVER INTERFACE

The plot driver option PLOTPKG has values of 1 through 5 supply plot drivers

on the drive r interface for the CDC plotting routine described in section 111.3.2.

To interface PULL with othe r drivers , the user must set PLOTPKG = 0 (or

a new value) and write five Inte rface routines- -INTPLT , UPLOT , USYM BL, NEXPLT ,

and TERPLT .

3.1 Plot initialization

PULL calls the routine INIPLT to Initialize the plotter. The entry form is:

SUBROUTINE INIPLT (XL, YL, BO, PLTING , MODPL , ICAMER A , THETA ,

FA CTPL).

This routine is to set up the mapp ing and initializes the plot file.

The parameters are:

NAME TYPE 
~ Q. USAGE

XL, YL real I The size of the plottin g area in the X- and Y-
di recti on (in inches) respectively. These are
the parameters set by the PULL input keyword
XL and YL.

BD real I The size of film plot border (in inches). This
parameter is set by PULL input keyword BD.

PLT INC real I/O The plot resolu tion (in inches) can be input (is
set by PULL input keyword PLTINC) or can be
set by INIPLT . Value is used in contou r routines.

MODPL Integer I The plot situation. It is set to value specified in
PLOTPKG in PULL input (or from PLOTPKG
option value at PULL generate time).

ICAMERA integer I Camera type. This paran~~ter is set by PULL
$ input keyword CAMERA.

- - 9
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NAME TYPE JJQ USAGE

THETA real I Total plot rotation must be a multipl e of 900.
integer This parameter Is defaulted to 0 and may be set

by PULL input keyword THETA.

- FACTPL real I The plot scaling factor. The parameter Is set
by PULL inpu t keyword FA CTPL.

Upon return PULL expects a plotting area which Is XL + 2 * BD by YL = 2 * BD
where the origin and current plott er position are at (BD, BD). The dimensions are

nominally inches but can represent any unit as long as they are consistent with the units

used in the routines UPLOT and USYM BL.

3.2 Vector Plotting -

PULL calls the routine UPLOT to draw vector and position the plotter .

The entry is:

SUBROUTINE UPL (YI’ (X, Y, IP)
The arguments are:

NAME TYPE a USAG E
X, Y real I The coordinates (in inches) to which the plotte r

is to move.

- IP integer I Plot type - 1 performs same functions as last line. -

= 2 draw from camera position to (X, Y).
= 3 move to (X, Y) (do not draw).
= -1 same as 1 but resulting position

then becomes (0 , 0).
= -2 same as 2 but re sulting position

then becomes (0 , 0).

= -3 same as 3 hit resulting position
then becomes (0 , 0).

PULL expects this routine to move to the position (X, Y) and draw a line if liP , = 2.

In addition , if IP < 0 the origin is reset to the final position of the plotter.
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3.3 Characte r Plotting

PULL call the routine USYMBL to plot alphanumeric symbols. The entry

is:

SUBROUTINE USYMBL (X, Y, H , LAB , THETA , NCHR) where the perimeters

are:

NAME TYPE i/O USAGE

X, Y real I The coordinate where the plott er is to

draw the characters in inches.

H real I The height of the characters in Inches.

LAB - characte r I The characte r (symbols) to be drawn.

THETA real I The direction the characters are to be

drawn.
0. — left to right

90. - bottom to top

1180. — right to left

270. - top to bottom

NCHR intege r I The numbe r of characters in LAB to

be drawn . If NCHR 0 LAB is a single

integer (A) for special characters.

PULL expects routine to draw the lint of symbols starting at (X , Z) in the direction

specifi ed by THETA . In addition , PULL expects the plotte r to be positioned at the

end of the characte r just drawn when returning from USYMBL.

3. 4 Changing Plots

When PULL is ready to generate anothe r plot it calls VPLOT (L + 2 .5 , 0.0 , -3)

then calls NEXPLT which has the entry:

SUBROUT INE NEXPLT (SLIDES)

123

_ _--_ _ _



____ ~~~~~~~~~~~ 
—

where SLIDE is a logical Input parameter which Is set by the SLIDES keyword from

the full input. If SLIDES is true , then an extra frame is generated for 35 mm plots.

3.5 Plot Terminati on

The last plotting operation performed by PULL is to call the routine TERPLT

which has no arguments. Thi s is the interface to the plotting system to end the

plotting session .

t.
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SAIL LIBRARY ROUT INES

NAME: COMPR

PURPOSE: To compare character strings .
ENTRY: LOGICAL FUNCTION COMPR (Ml , Ii , NCR , M2 , 12)

Description of Parameters

Name Type Usage

Ml character I first character string

Ii integer I relative position of first
char acter to be compared

NCR Integer I number of compared characters

M2 character I second char acter string

12 Integer I relative positive of first charac-
ter to be compared In second
string

C OMPR logical 0 = .TRUE. if strings are equal
= .FALSE. if not
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SAIL LIBRARY ROUT INES

NAME: FETCH

PURPOSE: To extract Integers packed In a char acter word.

ENTRY : SUBROUT INE FETCH (N , Ii , 12, 13)

Description of Par ameters

Name Type Usage

N character I char acter word containing the
word integers
(Integer - CDC)
(real*8 — IBM )

Ii Integer 0 Integer contained In ftrst quarter
of word

12 integer 0 Integer contained In second
• quarter of word

13 Int eger 0 Integer contained In last half
of word

$
9
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SAIL LIBRAR Y ROUTINES

NAME: GETNUM

PURPOSE : To decode numbers of the form XXX. YYY.

ENTRY : SUBROUTINE GETNUM (NCARD , IS , IB , IC , IFN)

Descrip tion of Parameters

Name Type 112 Usage

• NCARD charact er I field to be scanned for number
- - IS Integer I the first character position In

NC AR D to be scanned for number

O if IFN .< 0, the character posi-
tion of the first nonbiank character

if < 0, no nonbiank characters
were encountered In scan

if> 0, first character position 
*past number decoded

TB Integer 0 integer value of number found
prior to a blank or per iod 4

IC integer 0 integer value of numbe r found j
after period; zero If none found

IFN integer I the last character position to be
scanned for number

O if < 0, IFN is the character
position of a character which
could not be decoded Into a
number

if> 0, contains number of
characters found In decoding IC

• 128
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SAiL LIBRARY ROUTINES

NAME: GTWD

PURPOSE: To parse a character unit from a character string.
ENTRY : SUBROUTINE GTWD (IWD, NCARD , IS, IFN )

Description of Parameter s

Name Type Usage

IWD character 0 the character unit generated
(maxImum 20 character s on
CDC and 16 characters on IBM)

NCARD character I the character string to be parsed
• IS Integer I the first character position for

the parsing scan

O if IFN > 0, the first character
- position past the unit assembled

IFN Integer I last character of NCAR D to be
scanned

o if < 0 , field contained no non—
blank characters
if > 0, number of characters In
unit assembled

I

I-

9

129

L~. ~~~~~~~~~~~~~~~~~~ 
-. 

~~~~~

— 

- 
• .. -- 

~~~~~~. ~~~~~~~. • - ~—..~~• - - ~~
-
~~~~~~~~~~~

- — -- -- - -
~~~~~~

- -
. ~~~~~~~~



,I—I 
~~~ 

-

~

-- -
- - -  —

_,-

-

- 

— 
~~~~.~~~~~~~~~~~~~~~~~~~~~ -~~

•••- - -  _
~— - - _ — —p

SAIL LIBRARY ROUTINES

NAME: INTEG

PURPOSE: To convert an Integer Into a character string.

ENTRY: SUBROUTINE INTEG (NX, IFL , NCR , IFC)

Description of Parameters

Name Type J~Q Usage

NX Integer I number to be converted

IFL character 0 character string to contain
number; must be 24 char acters
long on IBM and 30 characte rs
long on CDC

NCR Integer 0 numbe r of characte rs generated
for the number

IFC Integer 0 position of first character of
string generated

9

- 

130

• 
- 

-



-

SAIL LIBR ARY ROUTINES

NAME: STOR

- 
PURPOSE: To transfer character strings.
ENTRY: SUBROUTINE STOR (Ml , M2, Ii , NCR , 12)

Description of Parameters

Name Type •11Q Usage

Ml character I character string Into which the
characters are to be transferred

M2 character 0 character string from which the
characters are to be transferred

Ii Integer I position in M2 where fir st charac —
ter Is to be placed when transferred

NCR Integer I number of characters to be
transferred

12 Integer I position In M2 of first character
to be transferred

p •~~~ •~~ .
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SAIL LIBRARY ROUTINES

NAME: STORN

PURPOSE: To store three integers packed In a character word.
ENTRY : SUBROUTINE STORN (N , Ii , 12, 13)

Description of Parameters

Name Type 112 Usage

N character word 0 word Into which the Integers are
(Integer CDC) to be stored
(real*8 IBM)

II Integer I integer to be stored In first
quarter of word

12 Integer I integer to be stored in second
quarter of word

13 Integer I Integer to be stored In second
half of word

HULL LIBRARY ROUTINES

NAME: BACKUP

PURPOSE: To backspace a record wri tten by RDL .

ENTRY: SUBROUTINE BACKUP (LFN , N)

Description of Parameter s

Name Type 
____ 

Usage

LFN unit I unit to be backspaced

N integer I numbe r of RDC records to be
backspaced

132
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HULL LIBRARY ROUTINES

NAME : CDAT E

PURPOSE : To return current date.

ENTRY : SUBROUTINE CDAT E (DT)

Descripti on of Parameters

Name Type I/O Usage

DT character 0 date is In format BDDMMMYY
where B = blank

DD = day of month
MMM = month
YY = year

NAME: CLOSE P

P URPOSE: To terminate partial I/O on a CDC file and return to FOR ThAN I/O.

ENTRY: SUBROUTINE CLOSE? (LFN)

Description of Parameters

Name Type * JLQ Usage

LFN unit I the file to be returned to CDC
FORTRAN I/O

133
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HULL LIBRARY R OUTINES -

NAME: DEVTP

PURPOSE: To determine if a file is a tape on CDC system.

ENTRY: SUBROUTINE DEVTP (FILE, IFLG)

Description of Parameters

File Type I/O Usage

FILE unit I file which Is to be tested

IFLG Integer 0 device fl ag = 1 file Is tape
= 2 file is disk

NAME: ENDRCD

PURPOSE: To write a SCOP E end of record on a CDC coded file.

ENTRY: SUBROUTIN E ENDRC D (IFI LE)

I
Description of Parameters

Name Type Usage 
- 

- -

IFIL E unit I file where end of record is to be
written

• 
:1
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HULL LIBRARY ROUTINES

NAME: FILETY
PUR POSE: To determine the characteristics of a CDC file from FORThAN .
ENTRY: SUBROUTINE FILETY (LFN , DT, FP , TC , OF , RMS, PER , TYP)

Descriptio n of Parameters

Name Type I/O Usage

LFN unit I the file for which the information
- is req uired

DT character 0 device hardware mnemonic

AR — 819 disk drive

AM - 841 multiple disk drive

AX — ECS resident flies

AY - 705/844—21 disk drive

AZ - 7054/844-41 disk drive

LM - link medium file
MT — 657 or 667 magnetic tape

drive , seven track

NT — 659, 669 or 679 magnetic
tape drive , nine track

TR — 3691 paper tape reader
TP - 3691 paper tape punch

LP - line printer (any)

LQ — line printer (512)

LR — line pr inter (580—12)

LS — line printer (580—16)

LT — line pr inter 580—20)

CR — card reader (405)

• 135
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HULL LIBRARY ROUTI NES *

NAME: FILETY (continued) 
- 

‘

Name Type Usage

DT(contlnued) KB - remote terminal keyboard
CP-card punch

DC — console display

GC — 252—2 graph console

FP(optional) integer 0 sequential ifie position
- 

= 1 begInning of Information
= 2 end of file
= 3 end of Inform at ion

TC(optional) Integer 0 magnetic tape characteristics
= 1 unlabeled, seven track
= 2  labeled , seven track
= 3 unlabeled, nine track
=4 labeled , nine track

OF (optional) integer 0 open flag; file is open if ~ 0

RMS (optional) integer 0 mass storage flag; file is on
mass stor age If ~ 0

PER (optional) integer 0 file permission
= 0 no permission
= 1 read permission
= 2 write permission
= 4 extend permission
= 8 modt~ permission
combination or sums of the
above values

TYP(optional) integer 0 ifie tape
= 0 local file (scratch)
= 1 INP UT
=2prlnt ffle
= 3 punch file
= 4 permanent file
=63 all others *

136
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HULL LIBRARY ROUTINES

NAME: GETVSN
- PURPOSE: To obta in the VSN of a tape on CDC NOS/BE systems .

ENTRY: SUBROUTINE GETVSN (LFN , VSN)

Description of Parameters

Name Type 
___  

Usage

LFN unit I the local file associated with
the tape

VSN character 0 the VSN Is the first five
characters; reading zeros
included

* 
NAME : INBY

PURPOSE: To insert bits In CDC word .
ENTRY: FUNCTION INBY (Ml , IB1, NB, 132, M2)

ENBY (Ml , IB1, NB, IB2, M2)

Description of Parameters

Name Type 
___  

Usage

Ml any I word cont~Infng source bits
IB1 Integer I bit position of first bit to be

Inserted from Ml

NB integer I number of bit to be inserted
132 Integer I bit position In M2 where bits

- are to be Inserted
M2 any I word where bits are to be

inserted
• INBY Integer 0 the result of NR bits from IB1

ENBY real and Ml insert ed at IB2 in M2
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HULL LIBRAR Y ROUTINES

NAME: MACHNT

PURPOSE: To determine on CDC NOS/BE system whether the prog ram is rimning

on a Cyber 176.

ENTRY: SUBROUTINE MACHNT (ITYP)

Descrip tion of Parameters -

Name Type iJo Usage

1TYPE Integer 0 Cyber 176 type
- = O i f n o t a l76

NAME: PFMM

PURPOSE: To perform permanent file functions from FORTRAN.

ENTRIES: SUBROUTINE ATTACH ( LFN , NB, PARM)
CATALOG (LFN , NB, PARM)
EXTEND (LFN, NR , PARM)
PURGE (LFN, NB, PARM)
ALTER (LEN , NR , PARM)
RENAME (LFN, NB, PARM) (flot on 7600)
PERM (LEN , NR , PARM) (not on 7600)

Each entry performs the permanent file operation indicated by its name.

Description of Parameter

Name ‘~ype I/O Usage

LEN unit I local ifie nam e for permanent
ifie operator

NB integer 0 return code (see note 1)

PARM any (arra~ I Parameter list. First four
words contain permanent file
name. Optional parameters
follow two words per parameter;
first is parameter name (see
note 2) and second Is value.
List terminated by a zero.
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HULL LIBRARY ROUTiNE

- NAME: PFMM(co ntlnued)

Note 1. Return code (for all entries except PERM) .

NR Descr iption

0 successful

1 PFN/FD error
2 LEN already in use

3 unknown LEN

4 cycle limit exceeded (more than five cycles)

• 5 permanent file catalog full
6 n0 LFN or PFN

8 latest Index not written

9 file not on PF device

10 file not cataloged (not found)

11 archive retri eval aborted

13 cycle number limit reached (> 999)

14 permanent file directo ry full

1 15 functIon attempted on a nonpermanent file

16 functIon attemp ted on a nonlocal file

18 file never assigned to a device

19 cycle Incomplete
• 

- 20 PF already attached

21 file unavailable

I 23 IIIega1 LPN
-

• 24 file dumped

— 139
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HULL LIBRARY ROUTINE

NAME: PFMM (cont inued)

27 ALTER needs exclusive access

29 file already In system
32 illegal set name

33 devIc e not mounted at control point

34 RBJ chain too large for PFC

35 file resides on unava ilable device

Return code (for PERM entry )
NB Description

0 unknown fil e
1 read permission

2 extend permission

3 read and extend permis sion
4 modIfy permission

5 read and modify permission

6 extend and modify per mission

7 read , extend and modify permission

8 control permission

9 read and control permission

10 extend and control permission

11 read , extend , and control permission
12 modIfy and control permission
13 read , modify and control permission

14 extend , modify and control permission

15 read, extend, modify awl control permission *

- l <0 nonpermanent file

• 140
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HULL LIBRARY ROUTINE

* NAME: PFMM (continued)

Note 2. The parameter names are

Name Value Descript ion

TO character file ID
PW char acter submitted password

— TK character defin ed turnkey password

CN character defined control password
MD character defined modify password
EX character defined extend password
RD character defin ed read password
XR character defined control , modify and extend

passwo rd

AC chara cter account ing code (not on CDC 7600)
EC character ECS buffering (not on CDC 7600)
FO character file organization
ST character MMF station
SN character set nam e

RP Integer retention period (days)

CY 1nteger cycle number

MR integer ~ 0 multlread access

LC integer ~ 0 lowest cycle

RW integer ~ 0 multlread single rewrite

- ‘ I
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HULL LIBRAR Y ROUTINES

NAME: NEXT

PURPOSE: To scan card Image and generate next parsed element .

ENTRY : SUBROUTINE NEXT

Common Blocks Accessed

Name Type C ommon Usage

CARD character /C ARD/ cur rent card image
TEST , TESTC character /C ARD/ parsed char acter unit

generated

IPOINT Integer /C ARD/ scan point at both beginn ing
and end of scan

NCH AR Integer /C ARD/ number of char acters In
TEST , TESTC

NCOL integer /CARD/ number of characters of
CARD to be scanned

EOFC chara cter /EOF/ test set to this value If
read produces an end of
ifie

• 142
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HUL L LIBRARY ROUTINES

NAME: OPENP

PURPOSE: To open a fIle on SCOPE records for partial I/O . Must be called before
using READP and WRITEP on CDC systems .

ENTRY: SUBROUTINE OPENP (LEN , MRL)

Description of Parameters

Name Type 
___  

Usage

LEN unit I the ifie to be opened for partial
I/O

MRL Integer I the maximum length of record
on fileinwords

I.
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HULL LIBRARY ROUTINES

NAME: PFNSET

PURPOSE: To set up PF parameter labels for HULL permanent files.

ENTRY: SUBROUTINE PENSET (PROB )

Descrip tion of Parameters

Name Type ILQ Usage

PROB real I problem number to be set In
permanent file name

Common Blocks Accessed

Name Type Common Usage
I

PROBPFN character /PARAM/ coded probl em number

PARAM any (array) /PARAM/ PEN parameter array for dump
tape permanent file

PARAM2 any (array) /PARAM/ PFN parameter arra y for station
tape permanent file

PARAM3 any (array) /PARAM/ PEN parameter array for TAPE41
flies

PARAM4 any (array) /PARAM/ PEN par ameter array for tape
library

I

.1

• 

* 
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HULL LIBRARY ROUTINES

NAME: RDL

PURPOSE: To read a block of data and return the length read.
ENTRY: SUBROUT INE RDL (NT , DT , LN , IRTN)

Description of Parameters

Name Type I/O Usage

NT any I the file to be read

DT any 0 the origin of the block which will
contain the data read

LN Integer I the number of words in tbe block

0 the number of words read
IRrN Integer o return code

—l successful read
0 end of file encountered
+1 error In read

NAME: RDL2 
-

PURPOSE: To read Into level 2 variables on CDC 7600 and Cyber 176

ENTRY: SUBROUTINE RDL2 (PT , LN , IRTN)

Description of Par ameters

The parameters are identical with those for RDL.

( I ~
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HULL LIBRARY ROUTINES

NAME: READP

PURPOSE: To read a partial record from a CDC file with SCOPE record tape.

ENTRY : SUBROUTINE READP (LEN , WS , LWS , LRD , IER)

Description of Parameters

Name Type I/O - Usage

LEN unit I file to be read

WS any 0 the area to contain the dat a read

LWS integer I the number of words in the data
area

LRi) Integer 0 the number of words read

IER Integer 0 the read position
- = 0 mid record

= 20B end of record

NAME: REMARK

PURPOSE: To generate a 40-áhaiacter message on CDC system B display plus ,
optionally, in the job dayfile.

ENTRY: SUBROUTINE REMA RK (MSG , FLAG)

Descrip tion of Parameters

Name Type Ij~~ Usage

MSG characte r I message to be displayed; if less
than 40 character s, It must be
terminated by 0

FLAG (optional) Integer I display tape
= OBdlsplay only

~ 0 B display plus job dayfile
(default If not present)
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HULL LIBRARY ROUTINES

NAME: REQUEST

• PURPOSE: To assign CDC files to devices
ENTRY: SUBROUTINE REQUEST (LEN , PARAM1, ... PARAM~)

Description of Parameter

Name Type 
____ 

Usage

LEN unit I file to be assigned

PARAM1 character I file characteristic (see note 1 and 2)

Note 1. The characters in PARAM1 that are recognized as single word parameters

are

• Character Value
of PARAM1_ Meaning

MT select seven-track tape

NT select nine-track tape

LO select 200 .BPI seven—track tape

HI select 556 BPI seven—track tape

HY select 800 BPI seven-track tape

HD select 800 BPI the—t rack tape

PE select 1600 BPI nine—track tape

U ANSI labeled tape

N new labeled tape

E existing labeled tap e

Z Z labeled tape (density is labeled
Y Y labeled tape (3000 series labeled)

S stranger tape
-
~~~~~ L long stranger tap e
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HULL LIBRA RY ROUTINES

NAME: REQUEST (continu ed)

Character Value
of PARAM1_ Meaning

Q assign to queue device

lB inhibit noise byte on tape

MN any tape unit
A any mass storage device

Ax
EC buffer through ECS

OV overflow to any other mass storage
device is allowed

PF assign to permanen t file device ~
I.
.

EB select EBCDIC conversion for nine—
track coded tape

US select ASC U conversion for the-track
coded tape

NS nonstandard tape label

NB Inhibit normal parity array recovery

MF multi ple set

SIT same tape

IV inhibit physical unload of tape — 
-

CK check point tape

RING request write ring on tape

NO RING r equest no write rIng on tape 
- 

-
~ -

VSN = request a VSN of x~ccx~oc

SN = request a set name of xuu~u~
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HULL LIBRARY ROUTINES

• NAME: REQUEST (continu ed)

Note 2. The multiword parameters are

First Word Description

MSG The following eight words will be used
as the message instead of the stand ard
message . If less than eight words , it
must be terminated with a zero word .

L The last eight characters of the first
word and the first nine characters of
second word represent the HDR 1 label .

LABEL The following four words contain the
standard label block as described on
page 7—37 of the NOS/BE reference
manual or page 12-27 of SC OP E 3.4
referenc e manu al .

1

NAME: RETURNS

PURPOSE: To return a CDC file.

ENTRY: SUBROUTINE RETURNS (LEN)

Description of Parameters

Name TypQ I/O Usage

LFN unit I file to be returned
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HULL LIBRARY ROUTINES

NAME : ROTJT EIT

PURPOSE : To route a file to the input queue on CDC systems.
ENTRY : SUBROUTINE ROUTE IT (FILE , STAT)

Descrip tion of Parameters

Name Type I/O Usage

FILE unit I file to be routed to Input

STAT (optional) character I station to receive file
(default is current station
If not specified)

NAME : SEARCH

PURPOSE: To locate a data record beginning with a specified keyword.
ENTRY : SUBROUTINE SEARC H (WORD , I , NREC)

Description of Parameters

Name Type 
___ 

Usage

WORD character I keyword for search
I Integer 0 = 1 record found

= 2 record not found
NRE C integer 0 record number of keyword

Input ifie Is position ed so that calls to NEXT and value will process record
beginning with the keyword . 

—
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HULL LIBRARY ROUTINES -

NAME : SETREG

PURPOSE: To set the NOS/BE CLL registers Ri , R2 , and R3.

ENTRY: SUBROUTINE SETREG (NREG , NVAL)

Descrip tion of Parameters

Name Type I/O Usage

NREG Integer I register number must be 1,
2 , or 3

NVAL integer I value for regist er; maximum
218 _ i

NAME: SINK
PURPOSE : To force an abnormal termination .
ENTRY : SUBROUTINE SINK
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HULL LIBRARY ROUTINES

NAME: SWITCH

PURPOSE: To manipulate pseudo-sense switches on CDC system.

ENTRY: SUBROUTINE OFF’SS (18W)
OFF SW (ISW)
ONSS (ISW)
ONSW (18W)

Descrip tion of Parameter

Name T~yi,e I/O Usage

15W integer I sense switch numbe r
(must be In range 1-6)

NAME : TIMTGO

PURPOSE: To get the remaining job CPU time on CDC system.
ENTRY: SUBROUTINE TDI’ITGO (SEC)

Description of Parameters

Name Type 
___ 

Usage

SEC Integer 0 The amount of CPU time (sec)
remaining until the current
time limit is reached .

- - 9
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HULL LIBRARY ROUTINES

NAME : VALUE

PURPOSE: To decode a number or a logical constant.

ENTRY: SUBROUTINE VALUE (WS, ITYPE)

Description of Parameters

Name Type Usage

WS real 0 number or logical value
ITYPE integer 0 convers ion type

= 1 number WS set
=2logical WS set
= 3 character WS not set

Common Block Reference

Name Type Common Usage

CARD character /CABD/ card image being scanned

TEST , TESTC character /CABD/ parsed character unit

IPOINT integer /CARD/ current character pointer

NCHAR Integer /CABD/ number of characters In
TEST , TEST C

NCOL integer /CARD/ number of characters to
scan on card

I
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HULL LIBRARY ROUTINES

NAME: WRE

PURPOSE: To wait for the completion of asynchronous output.
ENTRY: SUBROUTINE WRE (NU)

Description of Parameter s

Name ___  
i/O Usage

NTJ unit I fil e for which the completion
of- the output operation Is
desired -

NAME: WR

PURPOSE: To write a block of data.

ENTRY: SUBROUTINE WR (NO, BLOCK , LN , IRTN)

Description of Parameters

Name Type I/O Usage

NO unit I file to be written
BLOCK any I origin of the block to be

- written

LN Integer I number of words to be
written

ffiTN Integer 0 return code 
- -

—1 successful write
1 error In write
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HULL LIBRARY ROUTINES

NAME: WRB

PURPOSE : To write a block to a file but return to CPU execution immediately on
- systems that have asynchronous I/O capability In FORTRAN .

ENTRY : SUBROUTINE WRR (NO , BLOCK , LN , IRTN )

Descrip tion of Parameters

The parameters are identical to those In WR.

I

NAME : WRB2
PURPOS E: To write a block from level 2 on CDC 7600 and Cyber 176 system

with immediate return .
ENTR Y: SUBROUTINE WRR2 (NO , BLOCK , LN , IR TN)

Descrip tion of Param eters

The parameters are Identical to thos e in WR.

I

I

9
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HULL LIBRARY ROUTINES

NAME: WR2

PURPOSE: To write a block for level 2 on CDC 7600 and Cyber 176 systems.

ENTRY: SUBROUTINE WR2 (NO , BLOCK , LN , IRTN)

Description of Par ameter s

The parameters are Identical to those In WR.

NAME: WRITEP

PURPOSE: To write a partial record on CDC file with SCOP E type record .

ENTRY: SUBROUTINE WRITEP (LEN , WSA , LWT , IWT )

Description of Parameters

Name Type I/Q Usage

LEN unit I ifie to be written
WSA any I fir st word of area to be written

LWT Integer I number of words to be written

1WT Integer I type of writing
= 0 continue
~ 0 end of record

1

--I
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APPENDIX B

CDC CYBER CONTROL LANGUAGE (CCL) PROCEDURES

In NOS/ BE , It Is possible to use control card procedures In the system. This
- appendix describes the procedures used at the Air Force Weapons Laboratory (AFWL).

Figure B-i is the procedure used to copy a HULL system file from tape to disk.

Figures B-2, B-3, and B-4 are procedures for generating the entire HULL library,
regenerating PLANK and regenerating BOW , respectively. Figure B-5 is the pro-

cedure used to ron HULL. Figure B-6 Is a permanent-file retrieval procedure used

by other proc edures and exterior to the procedures. Figures B-7 and B—8 are the

proc edures for executing HULL , KEEL or PULL on the CDC 6600 and Cyber 176 ,

resp ectively (used only by procedure HULL R). Finally figures B-9 and B-i0

are procedure s for executing the station plotting routines on the CDC 6600 aix! Cyber
176 (used only by procedure HULLR) , respectively.

The procedure parameters are as listed.

CHANGES. The SAIL changes If file exists and INPUT current position is
assumed , otherwise BOl is assumed (default CHANGES) .

HLIB. The ID parameter for the library permanent file aixi the HULL perma-

nent file (HC OPY) during generation or modification .

HPFN. The HULL file permanent file name Is HCOPY. Default Is MAST .

TAP E. The HULL tape VSN Is HCOPY . Default Is HULL.

FIL. The local file to which the requested permanent file Is to be copied is

GETC . Default is FIL.

PEN. Thi s parameter define s the name of the permanent file which is to be
copied to the local file in the procedure GETC.

PID. The ID of the permanent file to be copied by GET C.
‘ I
9
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DEN. HULL tape density (HCOPY) . Default Is HY.

ABTD. The abort parameter In HULLR . Default is COMMENT . If set to DMP

the procedure will produce a dump on an abort of the execution of HULL.

TYPE. The meta plot system plotting media. Default Is P8 and values may

be as follows.

CF — C al/COMP full size white paper

CG Cal/COMP full size red ruled paper

CH Cal/COMP~ half size white paper

C I —  Ca/COMP half size red ruled paper

G4 — Gould 4800

Bi — B/W 16mm film (FR8O)

B3 — B/W 35mm film (FR8O)

Ki — color 16mm film (FR8 O)

K3 color 35mm film (FR8 O)

MB — B/W 16mm movies (FR8O)

MK — color 16mm movies (FR 8O)

F8 —48X microfiche (FR8 O)
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.PROC ,GENN,CHANGES ,HLIB~HULLIB ,HtO * DY NXCER.
COPYCR(LOCA L ,MHH)
RETU RN(LOC A L )
IFE ,FILE(CHA NGES ,IN) ,CPR.
COPYCR (CHANGES ,HHH)
ENDIF ,CPR .
IFE ,FILE(CHANGES ,AS. AN D. .NOT. IN) ,CPY .
REUIND(CHANGES)
COP YCF (CHANGES , HHH )
BKSP( HHH)
ENDIF ,CPY.
DYNAST( IzHHH)
RETURN(HHH)
FIN ( I=SAIL , B~BOU ,PL~ 1,0,0,0, OPTz2)
ROUTE ,OUT PUT ,DC~PR ,FID * .
FTN( I=SAI L ,BIPPLANK ,PL’l I0#000,OPTs2)
ROUTE ,OUTPUT , DCzPR ,FIDz* .
FTN (A ,I~ SAIL ,B~LIB ,S ,S=PFfl TEXT ,S IPTEXT ,OPTa2)
ROUTE ,OUTPUT , DC3PR ,FIDZ* .
REQUEST C NEULIB , *PF)
EDITL IB ( I =LOC A L l )
RETURN ,LOCA L 1.
LIBRARY (tI EW LIB)
FILE (TA PE1B ,SBF=NO)
FILE(IAPEI I ,SBFzNO )
FILE(TA PE4 I ,SBFaP40 )
FILE(T~PE42 ,S9F~NO)
LDSET (PRESETA NGINDEF , MAF:SB EX )
LDSET(F.TLESaTA PEIO/TAPE1 1/TA PE41/TA PE42)
LOA D( B OU) tN060( BOUF ,BOU ,STE RN)
RETURN( BOU )
FILE(TA PE4I ,SBF=NO)
FILE(TA PE4 ,SBFzNO )

LO AO ( PLANK )
N060 C PLA N K F ,PLANK )
RETURN ,PLANIC .
ROUTE ,OUT PUT ,DCzPR,FIDx* .
FTN CA ,IzSAIL ,B.STRIP ,0PTs2 ,L~SAVE )
RETURN ( SAVE )
CDPYCR ( SAIL ,CCLP)
LDS EI(P4AP~N)
STRIP.
RETURN ,CCLP .
FIN ,! *SAIL , BIPACCOUN , OPT~2.
FTN ,I*SAIL ,B=BUNPA ,OPT=2 .
LDSET ,PRESETA~P46INDEF ,NAP=S BEX.
LOAD ,*CCOUM.
HUGO ,ACCOUNF ,ACCOUN.
LDSET ,PRESETAaNGINDEF ,IIAP=SBEX.
LOA D ,DUNPA.
N060 ,DUHPAF ,DUIIPA,SUNA.
RETURN , SUMA , ACCOUN , DUMPA .

- 
—~~~ ROUTE ,OUTPUT ,DC=PR ,FID~*.

Figure B-2. HULL Library Generation Proce dure
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FIN, I=SA IL ,B M ON I TOR ,OPT=2 ,PL~1 000000.
F TN , I2SAIL ,B~CN T ,CPTz2.
LD SET ,PRE SET A~NG IN DEF ,MA P=SBEX.
LOAD ,NONI TOR.
N060,MON ,MOP4ITO R .
LDSET ,PRESETA=tIGINDEF ,MA P SBEX .
LOAD ,CNT.
N060, CONTR F , CONIR.
RETURN , MONITOR , CNT.
ROUTE ,OUTPUT , DCsPR ,FID *.
RETURN ( SAIL)
LIBRARY.
ED ITLIB (I=LOCAL2>
CATALO 6 (NEUL IB ,HL ID ,IO:HID ,PU =HU LLP ,XR zHULLP ,RP=999 )
RETURN , BOUF ,P L AN KF ,OLD ,PL A NK ,L IB ,PR OC ,BOU .
RE TUR N , MON , CONTRF
RETURN ,ACCOUNF ,SUMAF ,DUMPAF .
L IBRA R Y ,NEULIB .
ACCOUN .
LIBRARY .
RETURN , NEULIB.
REVERT.
EXIT ,S.
RETUR N ,ACCOUN.
LI BR A RV ,HULLIB .
ACCOUN.
REV ERT ,ABORT.

- .DATA ,LOCAI .
SAIL LINENO PROGRAM BOtJ PLANK LIBRARY -

ACCOUNT
CONTROL
EN DPROGR AN

.DATA ,LOCAL I
LIBRARY (NEUL IB ,NEU )
ADD (SAILM ,HULL IB ,ALz 1 ,LIB)
REIJIND (LIB)
ADD ( * ,LI B)
FINI SH.
ENDRUN.
.DATA ,LOCAL2
LIBRARY (NEIJLIP ,OLD )
REU IND (PROC )
ADD (*,PROC ,A151)
REUIND (BOUF )
ADD (*,BOUF ,ALzI )
REUIIID (PLANKF )
ADD ( s , PL A$KF , AL . 1)
REU IND (ACCOUNF )
ADD (s,ACC OUN F ,AL .1 )
REUIND (DUNPAF ) 

-

ADD (*,DUM PAF ,AL~ 1)
REUIND (NON )
ADD (*,N014,AL .t)
REUIND (CONTRF )
ADD (*,CON TRF ,ALzI)

Figu re B-2. (Continued)
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.PROC ,PLANKG ,CHANBES,HIB=HULL IB ,HID=DYMXCER.
LIBRARY.
RET URN ( HULL ID )
ATTACH ( HULLIB ,HLIB , IDsHID ,PU~HULLP )
LIBRART (HULL IB)
COPYCR (LOCAL ,HHH )
RETURN ( LOCAL )
IFE,FILE (CHANGES ,IN) ,CPR .
COPYCR (CHANGES ,HHH)
ENDIF ,CPR.
IFE ,FILE (CHANGES ,AS.AND. .NOT .IN) ,CPY .
REUI$D(CNA$GES)
COPYCF( CHANGES , HHH)
BKSP( HNH)
EN DIF ,CPY .
GETC,HNH.
DYNAST ( I.HHH)
RETURP4C HHI4)
FTN (IaSAIL ,BaPLANK ,PLa 1 101010,OPT:2)
FILE (TAPE41 ,SBFaNO)
FILE (TAPE4,SBFaNO)
LDSET (PRESETA HGINDEF ,NAP SBEX, FILES~TAPE4I /TAPE4)
LOAD (PLANK )
N060(PLAN KF ,PLANIC )
RETURN (SAIL ,PLANK )
LIBRARY .
EDITLIP (I~LOCAL 1 )
RE I URN C LOCAL 1)
EXTEND (HULLIB)
RETU RN,OLD ,PLANK ,PL.ANKF.
L I B R A R Y ,HULLIB .
ACCOUN.
REVERT.
EXIT , S.
LI BRARY ,HULLIB .
ACCOUN.
REVER T,ABORT.
.BATA ,LOCAL
SAIL PROGRAM PLANK END PR OGRAM
.DATA ,LOCAL1
LIBRARY (HULLIB ,OLB)
REUIND (PLANKF )
REPLACE (*,PI.ANKF ,ALa I)
FINISH.
ENDRUN.

Figure B-3. PLANK Regeneration Procedure
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.PROC ,BOUG ,CHANGES ,HLIBsHULL LB ,HID=DYNXCER.
LIBRARY.
RETURN (HULL IB )
ATTACH ( HULL IB ,HL IB ,ID~HID ,PU=HULLP )
L IBR A RY (HULL IB )
COPYCR (LOCAL ,HHH )
RET U R N ,LOCAL .
IFE ,FI LEC CHA NGES ,IN) ,CPR .
COPYCR (CHANGES ,HHH )
ENDI F ,CPR.
IFE ,FILE (CHANGES ,AS.ANIJ ..NOI .IN),CPY .
REUIN D (CHAN GES )
COPYCF (CH*NGES,HNH)
BKSP (HHH)
ENOI F ,CPY.
GETC ,HHH.
DYHAST ( I:HHH)
RETURN C HHH)
FIN (I=SAIL ,B~BOU , PL 1 000000 ,OPT=2)
RETURN (SAIL )
FILE (TAPE 1 0,SBF=NO )
FILE (TAPE1 1 ,SBF=NO )
FILE (TAPE41 ,SBF=NO )
FLLE ( TAPE42 ,SBF=NO )
LOSET (PRESETA ~N GINDEF , MAP~SBEX )
LDSET (FILES=TA PEIB/TA PEI 1/TAPE4 1 /TAPE42)
LOAD (BOU )
N060C BOUF ,?OU ,STERN )
RETURN (BOU )
LIBRARY .
EDI TLIB (IsLOCAL I )
RETUR N ,LOCAL1 .
EXTENXUH ULL IB)
RETURN ,BOUF .
LIB R ARY ,HULLIB.
ACCOUN.
REVERT.
EXI T , S.
LIBRARY ,HULL IB .
ACCOUN.
RE yE R I , A BO RI .

DATA , LOCAL
SAIL PROGRAM BOW ENOP ROGRA II
.DATA ,LOCAL 1
LIBRARY (HULLIB ,OLD)
REU IND ( BOUF )
A DD( * , DO 1SF , A L 1
FINISH.
ENDRUN .

• Figure B-4. BOW Re generation Procedu re

I
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.PROC ,HULL R ,CHANGES , ABTD .CONMENT , TYPE-FB .
COP YCR C L OCAL , HHH I
RETU RN (LOCAL )
IFE ,F !LE(CHANGES ,IN I ,CPR .
COPYCR (CHANGES ,HHH )
ENOI F ,CPR .
IFE ,F I L EC CH ANG E S ,AS .AND ..NOT .!N),CPY .
REUIND (CHANGES)
COPYCF (CHAN6ES ,HHH )
BKSP ( HHH)
EN D IF ,CPY .
GETC ,HHH.
CQNT R ,SOW.
FILE (TAPE 1 0,SBF=NO )
FILE (TAPEI I ,SBF NO )
FILE (TAPE41 ,SBF=NO )
FILE ( TAPE42 , SBF:N0 )
LDSET (FILES TAPE 10/lAPEl 1 /TAPE4 1 /TAPE42)
BOW .
CONTR ,PLANK .
FILE (TAPE4 ,SBF~NO )
FILECTAPE4I ,SBF=PIO)
LDSET (FILES :TAPE4/TAPE41)
PLANK.
CONTR ,SAIL.
Efl’tIAST(I=HHH)
RETURN (HHH )
RETURN (SAVE )
REOUEST (SAVE ,*O)
CONTR ,COMPILE.
IFE ,R2.E0.2,CONPS.
FIN (A ,I—SAIL ,D—STASORT ,PL—100100 ,OPTs2 ,L— SAVE )
FTN (A ,IaSA IL ,B— STA PLOT ,PL—i1101 0,OPT.2,L— SAVE )
ELSE ,CONPS .

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
ENDIF ,COIIPS.
RETURN (SftIL ,LOCAL )
IFE ,R2.NE.0,MET.
LIBRARY (HULLIB ,METALIB)
RETURN (TAPE I 6)
REQUEST (lAPEl 6,*Q)
DISPOSE (TAPE1 6,*flF~PfTYPE )
END IF ,MET.
RETURNUIAP )
REOUEST (MAP,*Q)
CONIR ,LOAD.
IFE ,R2.EQ.2,RUNS.
IFE ,RI .NE.0,R176.
EXST1 76,ABTD.
ELSE ,R 17o.
EXSTAP ,ABTD .
ENDZF ,Rt?a.
ELSE , RUNS.
IFE,Rl.NE.I ,HT?6.
H UL E I7 6,ABTD .

Figure B-5. HULL Execut ion Procedure
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ELSE,H1 ?6.
HULL EX , A BT D
EN DI F ,H176.
ENDIF ,RUNS .
ACCOUN.
REVERT.
EX !T ,S.
B ISPOSE C SA VE , PR)
DISPOSE (NAP,PR)
CONTR ,ABORT.
ACCOUN.
REVERT ,ABORT.
.DA TA ,LOCAL
SAIL LINENO

Figure B-5. HULL Execut ion Procedure (Cont ’d)
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.PROC ,6ETC ,FIL ,PFN =CHI ,PID= OYMXCER .
A TT A CH ( XXX ,PFN , ID =P ID )
COPYCR (XXX ,FIL )
RETURN ( XXX )
REVERT.
EXIT.
RET IJRNC XXX )
REVERT.
EXIT ,S.
RETUR NC XXX )
REVERT.

Figure B-6. Permanent Copy Proced ure

.PROC ,HULLEX ,ABTD=COHNENT.
LDSETCPRESETA= NGINDEF ,NAP=SBEX /MAP )
HULL.
RETURNC TAPE4 ,HULL)
REVERT.
EXIT.
ABTD , 377100.
RETURN ( TAPE4, HULL )
RE V ERT ,ABORT.

Figure B-7. HTJLL Execution Procedure for CDC 6600 (for use by HYLLR Only). —
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.PROC,HULE 176 ,ABTD=COMMENT .
FILE (TA PE4 ,SBF=NO )
FILE (TAPE4 1 ,SBF NO )
FILE (TAPE9 ,SBF=NO)

• FILECTAPE4O ,SBF=P40)
FILE I TAPE 1O ,SBF=NO )
FILE (TAPE44 ,SBF=NO )
FILE (TAPE45 ,SBF=NO )
LDSE T CPRE SET A N GIN DEF ,MAP :SBEXJMA P )
LDSET (FILES~TAPE4/TAPE4 1 /TAPE9/TAPE4O/TAPE 1 0)
LDSET (FILES~TAPE44/TA PE45)
HULL.
RETURN (TAPE4 ,HULL )
REVERT.
EXIT.
ABTD ,377000.
RETURNCHULL ,TAPE4)
REVERT ,ABORT .

Figure B-8. HU LL Execution Procedure for Cyber 176
(used by HULLR only)

.PROC , EX STAP , ABTD-COtINENT .
LDSETC PRESETA= N 6INDEF ,MAP=SBEX/MAP )
STASORT.
LDSET (PRESETA=NG INDEF ,MAP=S BEX/MAP )
STAPLOT.
RETURN (STA PLDT ,STASORT ,TAPE4 , TAPE?)
REVERT.
EXIT.
ABTO , 377000.
RETURN ( STAPLOT , STASORT , TAPE4 , TAPE?)
REVERT ,ABORT.

Figure B—9. Station Plotting Procedure for CDC 6600
(used by HULLR only)
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.PROC , EXST 176 ,ABTD=CON MENT .
FILE C TAPE4 , SBF=NO )
FILE C TAPE 9, SBF:NO )
FILE C TAPE 62, SBF=NO )
FILE ( TAPE63 ,SBF=NO )
FILEC TAPE64 ,SBF-NO )
FILE ( TAPE65 ,SBF-NO)
FILE (TAPE71 ,SBF:NO )
FILEC TAPE72 ,SBF=NO )
FILE ( TAPE73 ,SBF=NO)
FILE (TAPE74 ,SBF=NO)
FILE (TAPE41 ,SBF:NO)
LDSET (PRESETA=N6INDEF ,MAP=SBEX /NA P )
LDSET ( FILES=TA PE4/TA PE 9/TAPE6I /TAPE62/TAPE63/TAPE 64/IAPE65)
LDSET (FILES=TAPE71/TAPE72/TAPE73 /TAPE74 /TAPE4 I)
STASORT .
FILE (TAPE? , SBF=NO )
LOSET ( PRESETA=N 6 INDEF , MA P=SBEX /NA P , F ILES=TAPE9 )
STAPLOT.
RETURN , STASORT , STAPLOT , TAPE4, TAPE?.
REVERT.
EXIT.
ABTD ,377000.
RET URN ,STA SORT ,STAPL OT ,TAPE4 , TAPE?.
REVERT ,ABGR T .

Figure B-1O. Station Plotting Procedure for Cyber 176
(used by HIJLLR only)
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APPENDIX C

iBM PROCEDURES

The control card procedures for generating the library of SAIL routines are

shown In figure C-i . The procedures for generation of the HULL library routines

and PLANK are shown In figures C-2 (HUB) and C-3 (PGEN), respectively. Finally,

the procedures for executing KEEL, HULL and PUI,~L are shown In C-4 (KEEL ), C-5

(HULL) , and C-6 (PULL) , respectively. The procedure parameters are listed below.

~~~~~~~~. Primary library name. The proportional data set name for the library
Is PRELiB/LIB. Default Is HULLIB.

LIBPRE. The data set prefix for library. Default is SAIL.

LJBDS. The depositor for the library data sets an all linkage-editor step

which adds routines to the library. Default Is (OLD, KEEP).

LIBU. The UNiT field for the library data set. Default Is null, assuming a
cataloged data set.

LIBVOL. The VOLUME field for the library data set. The default Is null.

APROG. The assembler program name for procedures SLIB and HLIB.
Default is IFOXOO,

ABEG. The REGION size for the assembly step In procedures SLIB and HUB.

Default Is 187K.

ATIME. The time limit for the assembly step in procedure SUB and HUB.
Default Is (0,15).

AMACL. The data set name for the system assembler macrolibrary In

procedures SL]B and HUB. Default Is SYS1.MACL IB.

APi. This defines the printed output from the assembly step in procedures

- SUB and HUB. Default is SYSOUT = A.
9
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APARM. This defines the parameters for the assembly step In procedures

SLIB and HUB. Default Is LOAD ,NODECK.

CHNBLK. This is the block size for the SAIL change file. Default Is 3521.

CHNLRL. This Is the record length for the SAIL change ifie. Default is 3517.

CREG. This is the REGION size for the copy step In procedures KEEL , HULL

and PULL. Default is lOOK. (Note the copy use IEBGENER) .

FILO. This is the file number for the OLD SAiL ifie. Default is null.

FLIB. The FORTRAN library data set name in procedures PGEN , KEEL ,

HULL aix! PULL . Default is SYS1.FORTL IB .

FPARM. This define s the parameters for all FORTRAN compiler steps.

The default is MAP.

FPROG. This is the name of the FOR TRAN compiler. Default Is IFEAAB .

FREG. This is the REGION size for all compiled steps in the procedures .

Defaul t is 512K.

FP1. This defines the printed output from all compiler steps. Default is

SYSOUT = A.

FSPACE. This defines the SYSLIN space for all compiler steps. Default is

(TRK, (1O,5),RLSE).

FTIME. This Is the time limit for all compiler steps. Default Is (1,0),

except In HLlB where it is (0 , 5).

GENO. This defines the version of the old SAIL file. The data set name for

the old SAIL file Is OLDPRE /OLD/GE NO . Note. The old SAIL ifie for SLIB Is the - •

one contith~4iig SAIL while It Is the one contafr ilng HULL for all other procedures. •

Default Is (0).

- t
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LABO. The tabl e type for the old SAiL file data, set. Default Is null.

LNAME. This defines member name for the main program In the procedures

KEEL, HULL and PULL. Default Is the procedure name.

LPABM. This defines the parameters for all linkage editor steps. Default is

MAP . Note In procedures SUB and HLIB, the parameter NCAL Is always Included.

LPR OG. This Is the name of the linkage editor. Default is tEWL.

LREG. This Is the REGION size for all linkage editor steps. Default is 250K .

LP 1. This defines the printed output from all linkage editor steps. Default is

SYSOUT = A.

LTIME. This defines the time limit for all linkage editor steps. Default is

(0 ,45) , except In HUB where it Is (0 , 10).

OLD. This Is the primary old SAIL file name (see GENO) . Default is SAIL

for SUB six! HULL for all other procedures.

OLDDCB. This defines the DCB parameters of the old SAIL file. Default is

null.

OLDDS. This Is the deposition of the old SAIL ffle~ Default is SHR.

OLDPRE. The prefix for the old SAIL ifie (see GENO ) . Default is SAIL.

OLDU. The UNiT field for the old SAIL file. Default is null .

OLDVOL. The VOLUME field for the old SAIL file. Default is null.

PRROG. The member name in the HULL library for program PLANK. Default

Is PLANK In KEEL, HULL and PULL .

PNAME. The member where the program PLANK is to be stored In PGEN.
• 

- 
Default Is PLANK .

PLENSP. This Is the space for the scxzr ce output from SAIL In the procedure

PGEN. Default is (CYL , (15, 5), RL SE) .
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PP1. This defines the printed output from PLANK In procedures KEEL, HULL

and PULL.

PLREG. This Is the REGION size for the execution step of procedure PULL.

Default is 512K.

PLTIME. This is the time limit for the execution step of procedure PULL.

Default Is 3. 
-

PRCN. This defines the number of records In the random SAIL procedure file .

The default is 5000 , but should be set to the value of NUMREC used to generate SAIL.
- 

PRCL. This defines the length of the random SAIL records. The default is

3644 and should be set to 8*LBUFF , where LBUFF Is the LBUFF value used to

generate SAIL.

~~~~~. This defines the primary printed output from SAIL. The default is

SYSOUT = A.

PS2. This defines the error output from SAIL. The default Is SYSOUT = A.

PULLSP. This defines the space allocated for the source output data set for

the SAIL step of PULL . The default is (CYL ,(10, 5), RL SE).

SAILB2K. This defines the block size for the source data sets which are

generated by SAIL In all procedures. The default Is 800.

SAILR. This defines the record length of the source data sets which are

generated by SAIL. The default is 80.

SCRTC. The UNiT field which defines the scratch disk. Default Is SYSDA.

SREG. The I*~GION size for the SAIL execution step. Default is 175K.

STIME. The time limit for the SAIL step. The default is (2 ,0).

WORKSP. The SPACE definition of all scratch data sets used by all the

procedures • The default Is (CYL, (5, 5)).
-I
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Step names used in the procedures are listed.

SAIL. The SAIL execution step.

HULL. The copy step In procedure HULL .

KEEL. The copy step In the procedure KEEL.

PULL. The copy step In the procedure PULL.

ASN. The assembler step in procedure s SUB and HUB.

FORT. The FORTRAN compiler step In procedures PGEN , KEEL, HULL

and PULL .

LKED. The linkage editor step In procedures PGEN , KEEL , HULL and PULL.

LKEDA. The linkage editor step for the assembly language routines in pro-

cedures SLIB and HUB.

FORT. The FORTRAN compiler steps for procedures SUB (1> n >  6) and
HUB (1 ~ n ~~9).

LKED. The linkage editor step for the routine compiled in the FORTE ~~~
procedures SUB and HUB.

PLANK. The step In procedures KEEL, HULL and PULL , where PLANK Is
executed.

GO. The step in procedures KEEL , HULL and PULL , where the main routine
Is executed.

The requ ired DD cards in the procedures are listed.

SAIL. INPUT. The SAIL directives and changes for all procedures. It may be

dummied in procedure s KEEL , HULL, and PULL if there are no changes. When the -

- 
procedures SUB, HUD , and PGEN are envoked , the proper program s from the

system must be selected by SAIL di rectives here. In SUB the required program is

LIB; in HUB , it Is UBRA RY; and in PGEN , it is PLANK.
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KEEL.INPUT. This data set contains the KEEL input as described In section V

used in the procedure KEEL.

KEEL. DATA. This Is the data set which will contain the HULL dump tape
described in section lv. This DD card is used In procedure KEEL.

KEEL.STATION. This DD card defines the station tape ifie procedure in KEEL

as described In section 1V. It may be drnn ynied if there are no stations in the problem .

HIJ LL. INPUT . This DD card defines the HULL Input as described in section

VI as used In procedure HULL.

HULL.DATA. This Dl) card defines the HULL dump tape data set for the prob-

lem to be rim as used in procedure HULL.

HULL.~~~ATION. This DD card defines the station tape data set for the problem

as used In procedure HULL . It may be duTrn,ded if there are no stations.

PULL. JN PUT. This DD card defines the PULL Input as described In section

VII as nanosecond s.

PULL. DATA. This DD card defines the HULL dump tape data set for the

probl em to be plotted in procedure PULL .

4
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//s * * s • * * * * * * * * * S L I B * * * * * * * * * * * $ * * * • *‘Is
I/s NA M E
/1* SUP
/1*
I/s FORMAT
I/s // EXEC SLIB ,...(OPTIONAL PARAMETERS AS REOU IREO )
/1* //SAIL.INPUT DD *
/1*
I/s SAIL CHANGES
I/s 

-

I/s /5
I/s
/1* FUNCTION
/1* THIS PROCEDURE EXECUTES THE SAIL PROGRAM AND GENERATES A NEW
I/s SAIL LIBRARY
II *u s  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *1/SUB PROC LIBzHULL !B , X
1/ LI B D SP~’(OLD ,KEEP )’, X
II LI BPR E~ ’SAIL . ’, X
1/ L IB U~, X
II LIBVOL = , X
/1 A PROG= IFOXØP , X
1/ AREG :18?K , X
1/ A T IM E = ’(P ,15)’, X
II APARM :’LO A D ,NQDECK ’, X
Ii AHACL =-’SYS I .MA CL IB ’, X
1/ AP 1~’SYSOUT ~A ’, X
// CHNBLK :352t , X
II CHNLRL=35 17 , X
II F !LO= , X
1/ FPARM :NA P , X
II FPROG =I FEA AB , X
/1 FREG~51 2K~ X
1/ FP 1~ ’SYSOUTzA ’, X
//  FSPACE~~(TRK ,(1I ,5),RLSE )’, X
I, F TIM E i ’(l ,I) ’ , X
II 6EN O~’(ø)’, X
1/ LAB O , X
/1 LPAR)Iz’MAP’, X
// LPROG =IEUL , X
// LREG=25Jk , X
// LP 1~ ’SYSOUTz4’, X
II LT IM E i ’C I , 4 5 ) - ’ , X
II SLIB SP~~(TRK ,(5 ,5),RLSE )’, X
// OLDZSAIL , X
II OLDDCB= , X
// OLDDS~SHR , X
1/ OLDPRE S ’SA IL. ’ , X
II OLDUS , X

- 

- 
- 1/ OLDV OL z , X

II PRCN~5ftl , X
1/ PRCL=3441 , X

e - 1/ PSI:’SYSOUTSA ’,
- Figu re C-i. SUB. Procedure to Add SAIL Routine to Library
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1/ PS2~’SYSOUT~*-’, X
II SAI LB L K~8II , X
II SAI LRi8G , X
II SCRTC=SYSD A , X
II SPR OG~SAIL , X
1/ SRE G~1?5K , X
II STIME= ’(2,l)’, X
II UORKSP= ’(CYL ,(5 ,5))-’
I/s *
//SAIL EXEC PGM=& SPROG ,T IM E = I S TItI E ,RE 6I O N = & SR EG
I/S
//STEPLIB DD DSN~1LIB PRE &LIB , X
II UNIT :*LIBU , X
II VOL z&L IBVOL , X
/1 DI SP~SHR
I/s
//FTI1FIII DD DUMMY
I/s
//FTP2FII 1 DO DSN=&OLOPRE~DLD~5EW0 , X
// UN ITa &OLDU , x
II LA BEL = C &FI LO ,ILAB O ,, IN) , X
II D I SP~&O L DDS , X
II V OL=& OLDV OL , X

DC B =Z OLDDCB
“a
//FTl3FII1 DO UNIT :ISCRTC , X
// DISP~(NEW ,PELETE ), X
1/ DCB~(RECFM=VBS ,LRECL~&CHNLRL ,BLK SIZE :&CHNBLK ), X
II SPACE= (TRK ,(21 ,20))
I/s
//FTI4FII1 DD IPS2, X
/1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
I/s
//FTI5FIG1 DO DDN AM E INPUT
I/s
/IFTI6FHt DO WSI , x
// DCB= (RECF M=F BA ,LRECL S1 33,BLKS IZE2I 331)
I/s 

—

//FTI8FII1 DO DSN~&&CON PR , X
II DISP= (NEU ,PA SS), x -

•

II U NI T~&SCRTC , X
II SPACE=&SLIBSP , X
/1
I/s
//F108F012 DO DSN~&*GETNW4 , X
II DI SP~(NEU ,PASS), X
II UNIT.ISCRTC , X
1/ SPACE~UL IBSP , X
II DCBa(RECFN~FB,LRECL =1 SA ILR ,BL KSI ZE=i SAI LBLK )
/1* 

-

//FTI8FII 3 DO DSNZI&GTIID , X
I, D I SP ’(N EU ,PASS ) , X
II UNIT z&SCRTC , X
1/ SPACE~ iSLIB SP , X

- I II ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Figu re C-i. (Continued)
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I/s
//FTI8FIØ4 DO DSN=*&INTEG , X
1/ DI SP~(NEU ,PASS), X
II UN I T~1SCRTC , X
II SPACE=aSLIBSP , x
II DCB= (RECF M FB ,LREC L~&SA I LR ,B LKS I ZE~~SA ILBLK )
I/s
//FTl8FPl5 DD DSN &ZSTOR , X
1/ DIS P~(NEU ,PASS), X

• // UN IT = ZSCRTC , x
p - 1/ SPACE’iSLIPSP , x

1/ DCBZ(REC FN2FB ,LRECL Z&SAI LR ,BLKS IZE=I SAILBLK )
//FTl8Fll6 DO DSN~i& STORN ,
1/ DISP:(NEU ,PASS), x
/1 UNI T &SCRTC , x
// SPACE= &SLIBSP , x
1/ DCB (RECFM :FB ,LRECL -&SA ILR ,BLKS IZE &SAI LBLK )
l’s
//FTI8FII7 DO DS$=~~A5SEM , X
//  DI SP~(NEII ,PASS), X
// UNI T= I SCRTC , X
1/ SPA CE = & SLI B SP , x
1/ DCB~(REC FM ~FB ,LR E CL ISAIL R ,BLKS IZE &SAILBL K )
I/a -

//FTI8FIl8 DO DSN= UL IN K1 , X
/1 DISP~(NEU ,PA SS),
// UN~T~~5CRT C , X
// SPACE=& SLIBSP , X
1/ DCBz (RECFN FB ,LRECL :iSAILR ,BLKSIZE aSAILBLK )
/1*
//FTI8Fll? DD DSN= &&LINK2 , X
1/ DISP= (NEU ,PASS), X
If UHII’*SCRlC, X
1/ SPACE’&SL IB SP , X
II DCB2(RECF Ffi ,LRECL ~ iSAIL R ,BL K SI ZE~&SAI LBLK )
//s
/ /FT I9F IP I DO DUMMY
/1*
// FTIl FØl 1 Dli UHIT :&SCRTC, X
/1 DIS P~(NEU ,DELETE ), X
II SPACE= (&PRCL ,(&PRCPI ))
/1*
//FT IIFll1 DO DUMMY
‘/5
//FT12F lØ1 00 DUMMY
//* *
//ASM EXEC ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ X
II T IN E~&A T IM E , X
/1 COND= (8 ,LT ,SAIL )
“a
//SYSLIR DO DSN ’&AMACL ,DI SP SHR
I/s
//SYSIN DO DSN=UASSEN ,DISP (OLD ,DELETE )

A
• //SYSPRINT DO IAPI ,

- 
- Figure C-i (Continued)
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II DCBa (RECFM ~FBA ,LRECL~1 33,RLKSIZE’l 330)
I/a
//SYSUT1 DO UNIT ’&SCRTC ,SPACE~&UORKSP

• //s
//SYSUT2 DD UNIT ISCRTC ,SPACEaIUORKSP
I/s
//SYSUT3 DO UNIT4SCRTC, SPACE~SMORK SP
I/*
//SYSPUNCH DO SYSOUT~B
I/s
/ISYSGO DD DDNA )~E2SYSLIN
I/s
//SYSLIN DD DSN~&1LOADSET, X
/1 UNI TZ&SCRTC , X
II DI SP~(MOD ,PASS), X
1/ SPACE~1FSPACE , X
1/ DCB~(RECFM FB ,LRECLz8l ,BLKSIZE t6lI)
/15 *
//LREDA EXEC PGM=&LPRoa ,REGIoN=aLREG ,T IM E~aLTInE , X
1/ COND~((4 ,LT ,ASM ),(B ,LT ,SAIL)), X
II PARll~’NCAL ,iLP ARN ’
I/s
/ /SYS P R IN T DO ILP I , X
II DCBa (REC FM FBA ,LRECL I 33 ,BLKS IZE I 331)
I/s
//SYSLIB DO DUMMY
I/s
//SYSUTI DO UN IT=&SCRTC ,SPACE= (1024 ,(201,20))
I/a
//SYSLMOD DO DSN~&L IB PRE &LI B , X
1/ UNIT=~LIBU , X
1/ VOL~~LI BV O L , X
II DI SN &IIBD SP
I/s
//SYSL IN DO DSN &&LINK 1 ,DISPx (OLD ,DELETE)
//SAILD DO DSN~UL OAD SET,OISP= (OLD ,DELETE )
I/s *
//FDRT I EXEC PGM=I FPROG ,REOION=URE6 ,PARM :’&FPARM ’,TINEz&FTIME , X
1/ COND= (8 ,LT ,SAIL)
I/s
//SYSPRINT DO aFPI , X
// DCB= (RECF M= FBA ,LRECL = 1 33,BL K SIZE~13 3P)
I/s
//SYSLIN DO DSN~& &LOAD SE T , X
II D I SP — ( N OD ,PASS ) , X
II UNI T=&SCRTC , X
II SPACE=*FSPACE , X
II DCB (RECFM ~BF ,LRECL z8l ,B LKS IZE~16Il)
I/s - - -~

//SYSIN DO DSN zUCOMPR ,OISP= (OLD ,DELETE )
11*
//SYSUTI DO UNIT=~SCRTC~SPACE~~WORKSP
I/a
//SYSUT2 DO UNIT=ZSCRTC ,SPAC E=&IJ ORKS P
I/a

Figu re C-i (Continued)
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//SYSTERM DO DUMMY 
*

//LKED I EXEC PGM ~&LPRO G ,RE6 ION &LREG ,TIMEa1LT INE , X
1/ CONDz((4,LT ,FDRT I),(8 ,LT ,SAIL)), X
1/ PARN z ’N CAL ,&LPAR M ’
I/s
//SYSPRINT DO &LPI , X
// DCB .(RECFM~FBA ,LRECL ~1 33,BLKS IZE zI 330)
I/s
//SYSLIB DO DUMMY
I/s
//SYSUT1 DO UNIT :~SCR TC ,SPACE (1G24 ,(20l,20))
I’S
//SYSLMO D DO DSN~*LIB PRE&LIB (COMPR ), X
1/ UNI T ILIPU , X
1/ VOL=& L IBVOL , X
1/ DI SP~&L IBD SP
I/s
//SYSLIN DO DSN~& &LO A DSET ,OISP= (OLD DELETE
//~ *
//FORT2 EXEC pGM~&FP RO G ,REG ION= &FREG ,PARM ~’&FPAR M ’ ,TIMEa&FTIHE ,
/ /  COND~(8 ,LT ,SAIL)
I/s
//SYSPRINT DO IFPI , X
II OCB= (REC FM~FBA ,LRECL 133 ,BL K SI ZE~1 330)
I/a
I/SYSLIM DO DSN *&&LOAD SET , X
1/ DISP= (MOD ,PASS), X
1/ UNITZZSCRTC , X
II SPACE~ZFSPACE , X
// DCB= (RECFM ~BF ,LRECL i80,BLKSIZE= 1 600)
I/s
//SYSIN DO DSN~&ZG ET N U M ,DISP (OLD ,DELETE)
I/s
//SYSUTI DO UN IT=ZSCRTC ,SPACE=~UORK SP
I/a
//SYSLJT2 lID UN IT=&SCRTC ,SPA CE =&W ORKSP
I/s
//SYSTERM DO DUMMY
1/s *
//LKED2 EXEC P6M~ iLPR OG ,REGION= &LREG ,TIM E~&LT IM E , X
1/ C0P4O U4 ,LT ,FORT2 ),(B ,LT ,SA IL )) , X
1/ PA RM S ’N CAL ,8LP ARM ’
I/s
//SYSPR INT DO &LPI , X
1/ DCB~(RECFM ~FBA ,LRE CL~ 1 33,BLX SIZE= 1 330)
l’s
//SYSL IB DO DUMMY
I/s
//SYSUT 1 DO UNI T~~SCRTC ,SPACE= (1l24 ,(200 ,20))

:‘ - //SYSLNOD DO DSN~&1IBPRE& LIB (GETN1JM ), X
II U$ITz&LIBU , x
II VOL~&LIB V OL , X
ii ~~~~~~~~~~

F - Figure C—i (Continued)
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11*
//SYSLIN DO DSN~*1LOADSET ,DISP:(OLD,DELETE )
I/a *
//FORT3 EXEC PGM z1FPROG ,REGI ON~ZFR E G ,PA RM~’ZFpARM ’ ,TI1lE=ZFTINE, X
II CO ND~(8,LT ,SAI L )
I/s
I/SYSPRINT DO £FP1 , x
II DCB~(RECFM sFBA ,LRECL z1 33,BLKS IZEa1 330)
I/s
I/SYSLIN OD DSNz&~LOA DSET , X
1/ DISP= (MOD ,PASS ), X
II U NI T~& SCRTC , X
1/ SPACE=I FSPACE , X
1/ DCB3 (RECF M=B F ,LRECL Z8O ,PLKSIZE :1 600)
I/a
//S.SIN DO DSN ’&&GTWD ,DISP= (OLD ,DELETE )
I/s
//SYSUTI DO tJHIT :&SCRTC ,SPACE=IUORKSP
I/s
I/SYSUT2 DO UNI T=~SCRTC ,SPACE=&U ORK SP
I/a
//SYSTERM DO DUMMY
1/a — *
//LKEO3 EXEC PGII=&LPROG ,REGION= ILRE G ,TI ME a~LT I ME , X
II COHD= ((4 ,LT ,FORT 3),(B ,LT ,SAIL )) , X
1/ PARM :’N CAL ,aLPAR M ’
1/ *
//SYSPRINT DO &LP1 , X
1/ DCR= (RECFM= FRA ,LRECL=13 3 ,BLKS IZE :1 330)
I/a
//SYSLIP DO DUMMY
II
//SYSUT1 DO UNIT=&SCRTC ,SPACE=fl024, (200 ,20))
I/a
I/SYSLMOD DO 0SN=&LIBP REaLID (GTUD ), X
1/ UNIT &LI BU , X
1/ U OL = &L IB VOL , X
II DI SP = &L IBDSP
I/a
//SYSLIN DO DSN= I&LOADSET ,DISP= (OLD ,DELETE )
/15 *
//FORT4 EXEC PGM SFPROG ,REG ION :&FREG ,P A RM = ’Z FPAR N ’,TIME &FTI M E , X
1/ COND :(8,LT ,SAI L )
/1*
//SYSPR INT DO £FPI , X
1/ DCB2(RECFM3FBA ,LRECL Z1 33,BLKS IZEz133O)
I/s
I/SYSLIN DO DSN~&&LO A DSET , X
// D ISPa(MOD ,PASS ), X
II U NIT & SCR I C , X
// SPA CE~1FSPA CE , X - 

-

// DCB s(REC FM~BF ,LRECL :8I,BLK SIZE 1 600)
I/s
//SYSIN DO DSN3IIINTEG ,DISP= OLD ,DELETE I
I/s . 

-

- 
t 
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IISYSUT1 DO UNITS&SCRTC ,SPACE2IUORKSP
I/s
//SYSUT2 DO UNZT= 4ISCRTC,SPACE=WORKSP
I/s
//SYSTERM DD DUMMY
I/s *
//LKED4 EXEC POMa*LPRO6 ,R EGI O N~1LREO ,T I ME = & LT IME , X
II COND zU 4 ,LT ,FORT4 ) ,(8 ,LT ,SAI L )) , X
1/ PARM z ‘ N CAL , ZL P ARM ’
I/a
//SYSPRII4T DO &LP1 , x
1/ DCBz(RECFM=FBA ,LREC L=1 33 ,BLKS IZE=1 330)
I/s
//SYSLIP DO DUMMY
1/s -

//SYSUTI DO UNIT=&SCRTC ,SPACEa(1024, (200 ,20))
I/s
//SYSLMOD DO OSN~ZLIBPRE&LIB (INTE6 ), X
II UNIT z&LIBU , X
1/ VOL~&L IB V OL , X
1/ DIS P~&LIBD SP
I/s
I/SYSLIN DO DSN~a&LOAD SET ,DISP= (0LD ,oELETE )
I/a *
//FORT5 EXEC PGM = IFPROG ,REGION=& FRE6 ,PAR M = ’IFPARM ’,TIME z~FT IM E , X
1/ COND= (8 ,LT ,SAI L)
I/s
//SYSPRINT DO UPI , X
1/ OCB (RECFM FBA ,LREC L~1 33,BLKS IZEz1 330)
I/s
//SYSLIN DD DSN~iILOAD SET , X
1/ DI SP~(MOD ,PASS), X
II U NI T~*SCRTC , X
1/ SPACE=&F SPACE , X
1/ DCB= (REC FM~BF ,LRECL ~8I,BLKSI ZE= 1 600)
I/s
I/SYSIN DO OSN USTOR ,DISPz (OLD,DELETE )
I/a
//SYSUTI DO UNI Tz&SCRTC ,SPACE= &UORKSP
I/s
//SYSUT2 DO UNI Tz*SCRTC , SPACE IUORKSP
I/a
//SYSTERM DO DUMMY
//a — *
//LKED5 EXEC PGM—a LPRO G ,RE 6IONa&LREG ,TIME —S LT IME , X
1/ COND~((4 ,LT ,FORTS),(B ,LT ,SA IL )) , X
1/ PARIIZ’NCAL ,ZLPAR II’
I/s
//SYSPRINT DD ILP1 , X
1/ DCR~(RECFM m FBA ,LRECL= 133 ,BLKSIZE z 133I)

- //s
//SYSLIP DO DUMMY
I/s
//SYSUT1 lID UNIT~&SCRTC ,SPACE~ (1 024 ,(2J0 ,20))

--p I/s
Figure C-i (Continued)
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//SYSLMOO DO DSN $LIBPRE &LIB (STDR) , X
II UNI T~ZLIBU , X
II VOL z&L IBVOL , X
1/ DISPzZLIBOSP
l’s
1/SYSLIN DD DS N =I ILO ADS E T ,OISP= (OLD ,DELETE)
I/a 
//FORT 6 EXEC PGM=&F PROG ,REG ION=&F RE G ,P A R M = ’& F P A RM ’,TINE :&FTIME , X
1/ CON D~(8 ,LT ,SAI L )
1/ *
//SYSPR INT DO IFP1 , X
1/ OCB~(RECFNzFBA ,LRECL z1 33,BLKSIZE z 1 330)
l’s
I/SYSLIN DO DSN= IaLOAOSET , X
1/ DISPa(MOD ,PASS ),
1/ U NI T I SCRTC , X
1/ SPACE=IFSPACE ,
1/ DCp~(RECFM :BF ,LRECL=80 ,PLK5I2E :I 6Ø0)
I/a
//SYSIN OD DSN=&4 STORN ,DISP= (OLD ,DELETE)
I/s
//SYSUT1 DO uNIT~~ScRTc , SPACE =&UORKSP
I/s
//SYSUT2 DO UNIT :&SCRTC,SPACE=&UORKSP
I/s
//SYSTERM DO DUMMY
I/s *
//LKED 6 EXEC PGN=& LPR OG ,RE GION = iLRE G ,T IM E~iLT IM E , X
//  COND ((4 ,LT ,FORT6 ),(8 ,LT ,SAIL )) , X
1/ PARM =’NCAL ,&L P AR M ’
I/s
//SYSPRINT DO ~LPI , X
//  DCB= (RECF N=FBA ,LRECL= 133 ,3LKS IZE=133 0)
I/a
//SYSLIR lID DUMMY
I/s
//SYSUTI DO UNIT :*SCRTC,SPACE= (1 024, (20 0,20))
I/a
//SYSLMOD DO DSN= ILIBPRE &LIB , X
1/ U NI T~&LIBU , X
1/ VOL~ ILIB VOL , X
/1 DlSP~*LIBDSP
/ /5
//SYSLIN DO D SN=&&LO ADSET ,DISP :(OLD ,DELETE)
/1 DO DSN= &*LINK 2 ,DI SP~ (QLD ,DELETE)
1/a *
II PE N D

Figure C-i (Continued)
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I/a a S * a a * * * * * * * * H I I B * * * * 5 * * * * * * a * * * S *
I/s
I/s NAME
I/s H u B
I/a
I/a FORMAT
I/s II EXEC NL IB ,...(OPTIONAL PARAMETERS AS REGU IRED )
I/a //SAIL. INPUT DO a
I/s
I/s SAIL CHANGES
I/s
I/a 1*
11*
/1* FUNCTION
//a THIS PROCEDURE EXECUTES THE SAIL PROGRAM AND GENERATES A NEW
I/s SAIL LIBRARY
I/a
I/s 5 * $ * * a * * * * a * * * * * * a * a * * * * * * * * * * * a * *
//HLIB PROC L IB= HULL IB , X
1/ LIBDSP z’(OLD ,KEEP )’,
1/ LIBPRE ’SAIL .’, X
1/ L IBU ~, X
1/ LIBVOL z , X
1/ APROG =I FOX lO , X
// AREG 2187K , X
1/ AT IH E~~(I ,10)’, X
1/ A PA RM~’LOAD ,N ODEC K ’, X

- 1/ ANA CL= ’SYSl.MACLIB ’, X
II AP I = ’SYSOUT=A ’, X
1/ CHNBLK=352 1 , X
1/ CHNLRL = 3517 , X
II FIL O~, X
// FPARM ~MA P , X
II FPROG = IFEAAB , X
1/ FREG= 512K , X
1/ FP 1~ ’SYSOUTzA ’, X
// FSPACE z ’(TRK ,(10 ,5),RLSE ) , X
II F TIH E~’(0,5)’, X
// GENOz’(l)’, X
1/ LABO R , X
1/ LPARM I ’MAP ’, X
1/ LPRO G~ IE U L , X
1/ L RE G~250K , X
1/ LRE G~250K , X
II LP1 z’SYS OUT~A ’, X
1/ LTIME~’(I,t0)’, X
1/ HL I B SP~’(TRK ,(5 ,5),RLSE )’,II OLDaSAI L , X
II OLDDC B= , X
II OLDDS=SHR , X

• II OLDPRE ~ ’SAIL. ’, X
— 

1/ OLDU a , X
II OLIIVOLa , X
1/ PRCNz500 0, X
1/ PRCL~344l , - X

Figu re C-2. HUB. Procedu re to Add HULL Routines to Library
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II PS1a ’SYSOUT~A’, X
II PS2.’SYSOUTaA ’, X
1/ SAILPLKa800 , X
II SAIL Rz8O , X
1/ SCRTCaSYSDA , X
1/ SPROG aSAIL , X
1/ SREG=2561C , X
II STIMEa ’(2,fl’, X
1/ WORKSP ’(CYI ,(5 ,5))’
I/s *
I/SAIL EXEC PGM= ISPROG ,TINE=ISTIM E ,REGION = & S R E G
I/s
//STEPLIB DO DSN=&L IBPRE&L IB , X
1/ UNI Ta IL IBU , X
II VOL a IL IBVOL , X
1/ OISP SHR
I/a
I/FTIIFIO 1 DO DUMMY
I/s
//FTI2FIO1 DO DSN=&OLDPRE&OIDIGENO, X
II U NIT~&O LDU , X
1/ LABEL S(&FILO ,&LA B O ,, IN ) , X
1/ DISP aOLDDS , X
1/ VOL *OLDVOL , X
1/ DCB~aOLDDCB
I/a
//FTI3FIl1 DO UN ITa*SCRTC , X
II D~SP~(NEU ,DELETE ), x
1/ DCBa (RECFNsVBS ,LR E CL I CH N LRL ,BLKSIZEzICHNBLK), X
1/ SPACE= (TRK ,(21 ,20))
I/s .

//FTI4FIl1 DO &PS2 , X
1/ OCB s (RECFM =FBA ,LRECL a 1 33,BLKS IZEa133I)
/15
I/FTI5FII1 DO DDNA $E= INPU T I 

-

1/s
//FTO6FIl1 DO IPS I , X
II DC Ba (RECFM aFBA ,LRECL I33 ,BLKS IZE I 330)
I/s
//FTI8FIl1 DO DSN I&BACKUP , x
1/ DISPs (NEW ,PA SS), x
11 UN IT=&SCRTC , X
1/ SPACEz&HLIBSP , X
1/ DCB= (RECFM aFB ,LRECL a &SA ILR ,BLKS IZE= aSA ILBLK )
I/s
//FTI8FII2 DO OSN= &&VA LUE , X
II DISP :(NEW ,PASS ), x
II UNI Tz&SCRTC , X
II SPACE :&HLIBSP , X
1/ OCBz(RECFM aFB ,LRECL a ISAILR ,BL KS I ZE~&SAI LBLK )

•
//FT08F103 DO DSN UCDA TE , X
1/ DISP :(NEU ,PASS ), X
1/ U NIT ~& SCRTC , X
II SPACEaaHL IBSP , X

Figure C-2. (Continued)
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II DCB= (RECFMZFP ,LRECL a &SAI LR , BLKS IZEs&SAILBLK )
I/a
//FTI8FIl4 DO DS$~&&NE X T , X
II DISP~ (N E U ,PASS ) , X
1/ UN IT— *SCRTC , X
1/ SPACEa3HLIBSP , X
1/ DCB= (RECF I4 :FB ,LRECL= &SA ILR ,BLK SIZE= &SA ILBLK )
I/a
//FTO8FOO5 DO DSN~&ZS EAR CH , X
II DISP= (NEU ,PASS), X
II UNITaISCRTC , X
1/ SPACEa&HLIBSP , X
II DCB a(RECFMaFB ,LRECL a&SAI LR ,BLKS IZE :&SAILBLK )
//FT08F106 DO DSN &ISINK , X
II DI SP~(NEU ,PASS), X
II UNI T aSCRTC , X
// SPACEx&NLIBSP , X
Ii DCBa(RECFM* FB ,LRECL s&SAI LR , BLKS IZE &SAILBLK )
I’S
//FT I8FU7 DO DSN aURD L , X
1/ DISP= (NE IJ ,PASS), X
1/ UNI T ISCRTC , X
1/ SPACE~&H L IB SP , x
1/ DCPz(RECFN3FB ,LRECL Z&SAILR ,BLKS IZEZ&SAI LBLK )
1/5
//FTI8FH8 DO DSN~&&UR , X
1/ DISP~ (N E $I ,PASS ) , X

- II UNITZ&SCRTC , X
1/ SPACE~1HLIBSP , X
1/ DCBa(RECF M aFB ,LRECL S&SAI LR ,BLKSIZEa &SAILBLK )
I/s
//FTI8FII9 DO DSN :IISECOND ,
II BISP~(NEU ,PASS), X
1/ UN ITa&SCRTC , X
1/ SPACEa&HLIBSP , X
1/ DCB a(RECFM FB ,LRECL & SA I LR ,BLKSIZE *SA ILBLX )
I/a
//FTI8FI1I DO OSHaZIASSEM , X
1/ DISP (NEU ,PASS ),
1/ UNIT :&SCRTC , X
//  SPACEaIHLIBSP , X
1/ DCB (RECFMaFB ,LREC L &SA ILR ,B LKS IZ~E 1SAI LBLK )
I/s
//FTO 8FIII DO DSN &&LINK 1 , X
II DISPa(NEU ,PASS), X
II UNITaISCRTC , X
// SPACEa&HLIBSP , X
1/ DCBa(RECFM sFB ,LRECL ISAILR ,BLKSI ZE~&SAIL BLX )
I/s
//FT08F0 12 DO DSNa&aIINK2 , X
1/ DI SP~(NEW ,PASS ), X
// UNI TaISCRTC , X

a 1/ SPACE~&HL IP SP , X
//  DCBz(RECFM zFP ,LRECL SISA ILR ,BLK SIZEa *SA ILBLK )

- 4  
- I/a

- - I Figu re C-2. (Continued)
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//FT08F01 3 DO DSN &8LINK3 , X
II DISPz (NE IJ ,PASS), I
1/ UNIT IISCRTC , I
II SPACE~&HL IB SP , X
1/ DC B a ( RECF M a F B ,LR EC L & SA I LR , B LKS IZ E = &S A ILBLK I
I/s
//FTI8FGI4 DO DSNaULIHK4 , I -

1/ OISPa(NEU ,PASS ) ,
1/ UNIT saSCRIC ,
1/ SPACEzIHLIBSP , X
1/ DCB Z(RECFMaFB ,LRECL = ZS AI LR ,BLKS IZE &SA ILBLK )
I/s
I/FT 09FOOI DO DUMMY -

I/s
//FTIlFOI1 DO UNI T=&SCRTC , I
1/ DISP = ( N E U ,DELETE ) , X
1/ SPACE= (8PRCL ,(&PRCN))
l’s
//FTIIFlII DO DUMMY
I/s
I/FTI2FOII DO DUMMY
/15 *
//ASM EXEC PGMa&APROG ,PA RM a ’aAPARM ’ ,RE GI ON= *AR EG , I
1/ TI$E~SA TIN E , X
// COND= (8,LT ,SAIL )
I/s
//SYSLIB DO DSN a &AMA CL ,DI SP~SHR
I/s
//SYSIN DO DSN=&&ASSEM ,DISPa(OLD ,DELETE )
1/5
//SYSPRINT DO IAP1 ,
1/ DCB= ( RECFMaFBA , LRECLa 133, OLKSIZE : 13 30)
I/s
//SYSUT1 DO UNI T &SCRTC ,SPACE = &W ORKSP
I/s
//SYSUT2 DO UNITa&SCRTC ,SPACE=&LJORICSP
I/s
//SYSUT3 DO UNI Ta~SCRTC ,SPACE :&WORKSP
I/a
//SYSPUNCH DO SYSOUT=P
I/a
//SYSGO DO DDNAMEaSYSLIN
I/a
//SYSLIN DO OSN=$8LOADSET , X
II UNIT .ISCRTC , X
1/ DI SP= (MOD ,PA SS), X
1/ SPACE*IFSPACE , X
1/ DCBa (REC FN FB ,LRECLa8I ,BLKS IZEa1 600)
I/s *
//LKEDA EXEC PGM a&LPROG ,REG IONa &LRE G ,TIME a ILT IME , X
1/ CONDa((4 ,LT ,ASM ),(8 ,LT ,SAIL )) ,
// PA RM ~’N CAL ,1LPARN ’
I/s
//SYSPRINT DO ~LP1 , I
1/ DCBa(RECF 1$aFBA ,LRECL a I33 ,BLKS IZEa133I)

Figure C-2. (Continued)
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I/s
I/SYSLIB DO DUMMY
I/a
//SYSUT 1 DD UNI TaaSCRTC ,SPACE (1024 ,(210 ,20))

U I/a
//SYSLMOO DO OSN z&LIBPREaL IB , I
1/ U NI T~1LIBU , X -

1/ VOL~*LIBV OL , X
II

• 1/s
//SYSLIN DO OSNa$ &LINkI ,DISP (OLD ,DELETE )
I/s

• //SAILD DO DSN~~ILOADSE T ,DISP= (OLD,DELETE )
I/s *
//FORT1 EXEC PGM=& FPROG ,REG I ON = &F RE G ,PARM = ’&FPARN ’,TIM E =~FT IME , X
1/ COND z(8 ,LT ,SAI L )
I/s
//SYSPRINT DO £FP1 , X
1/ DCB .(RECFM .FBA ,LRECL a 133 ,BLKS IZE I33O )
l’s
//SYSLIN DO DSN aI&LOADSET , X
1/ DISP (MOD ,PASS ), X
1/ UN I T &SCRTC , X
1/ SPACEZIFSPACE , X
1/ DCB a(RECF N=BF ,LRECL :80,BLKS IZE= 1 600)
I/s
//SYSIN DO DSN &&BACKUP ,DISP= (OLD,DELETE)

• I/s
//SYSUT1 DD UNI T=&SCRTC ,SPACE~&UORKSP
I/a
//SYSUT2 DO UHIT:&SCRTC,SPACE =& WORKSP
I/s
//SYSTERM DO DUMMY
//* 
//LKED I EXEC PGN=& LPRO G ,RE GI ON~&LREG ,TIMEa &LT IME , X
1/ COND ((4 ,LT ,FORT I) ,(B ,LT ,SAI L )) , x
1/ PARH= ’NCAL , &LPARM ’
I/s
//SYSPRINT DO LIPI , I
1/ OCBS(RECFM=F BA ,LRECL a I33 ,BLKS IZE=1 330)
I/a
//SYSLIB DO DUMMY
I/s
//SYSUT1 lID UN IT’&SCRTC ,SPACE= (1024 ,(200,20))
1/a
//SYSLMOO DO OSN Z&L IBPRE &L IB (BACKUP ), X
1/ UNI T= ZL IBU , X
1/ VOL~*LIBVO L , X
II DISPa&LIBDSP
I/s 

-

//SYSLIN DO DSN ZILOADSET ,DISP= (OLD ,DELETE )
1/s  *- 

//FORT2 EXEC PGM :&FPROG ,RE 6I O N = &F RE G ,P AR M = ’&FPAR M ’,TIMEs~FT IME , I
Ii COND= (8 ,LT ,SAIL )

$ I/a

Figure C-2. (Continued)
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//SYSPRINT DO IFPI , X
1/ DCB 3(RECFM 3FBA ,LRECL ZI 33,BL K SI ZE~l 330)
1/a
//SYSLIN DO DSH=HLOADSET , X
1/ DISP~ ( M OD ,PAS S) , I
1/ UN ITaaSCRTC , I
II SPACE=&FSPACE , X
1/ DCBa(RECFM :PF ,LRECL 8G,BLKS IZE :I 600)
I/a
//SYSIN DO DSNa&&VAIUE ,DISPz (OLD ,DELETE)
I/a
//SYSUTI DO UNITa&SCRTC ,SPACE &UORKSP

//SYSUT2 DD UNITa*SCRTC1SPACE &UO RKSP
1/s
//SYSTERM 00 DUMMY
I/s a
I/LKED2 EXEC PGM=I LP ROG ,REGION= ZLREG ,T IME = & LT I H E , - 

X
1/ COND= ((4 ,LT ,FORT2 ),(8 ,LT ,SAI L fl , X
II PAR M =’NC AL , £LP A R M ’
I/s
//SYSPRINT DO ILP1 , I
1/ DCB= (RECF M= FBA ,LRECL a 1 33,BLKSIZE I 330)
1/a
I/SYSLIB DO DUMMY
I/a

• //SYSUTt DO UNIT=&SCRTC ,SPACE= (1024 ,(201 ,20))
1/5
//SYSLMOD DO DSN=ZLIBPRE &LIB (VALUE ), I
/ /  UNI TaaL IBU ,
1/ VOL IL IBVOL , X
1/ DI SP~&L IP DSP
1/a
//SYSLIN DO DSN~*3LOADSET ,DISP= (OID,DELETE )
I/s a
I/FORT3 EXEC PGM z&FPROG ,REG I ON~1FREG ,PAR M a ’&FPARM’ ,TIME~&FT IME , X
1/ COND= (8 ,LT ,SA IL)
I/a
I/SYSPRINT DO IFPI , X
II DCBa(RECF M FBA ,LRECL I 33,BLKSIZE :1 330) - -

I’S
//SYSLIN DO OSNa&ILOADSET , X
1/ DISP= (MOO ,PASS), I
1/ U NI T~&SCRTC , I
1/ SPACE &F SPA CE , I
1/ DCBa(RECF M =BF ,LRECL=8 0 ,BLKSIZEa I 600)
I/s
//SYSIN DD DSN &aCDATE ,DISP (OLD ,DELETE )
I/s
//SYSUT1 DD UNIT~~SCRTC , SPACE *IJORKSP
I/a
//SYSUT2 lID UNI T=&SCRTC ,SPACE =&UD R KSP
I/s -

//SYSTERM DO DUMMY
I/s *

Figure C-2. (Continued)
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//LKED3 EXEC PGMa1LPROG ,REGIOIfr&LREG ,TIM E~1LTIME , X
1/ CONDa ((4 ,LT ,FORT 3) ,(8 ,LT ,SAIL )) , I
1/ PARM = ’N CAL ,*LPARM ’
I/s
I/SYSPRINT DO &LPI , I
1/ DCB CRECF N FBA ,LRECL S133 ,BLKS IZE= 1330)
I/a
//SYSLIB DD DUMMY
I/a
//SYSUTI DO UN ITaaSCRTC ,SPACE=U024 ,(200 ,20~~
1/s
I/SYSLMOD DO DSNa&LIBPRE &L IB (CDA TE ), I
1/ UHITa&LIBU , I
1/ VOL :&LIBVOL , X
II D ISPZ&LIBDSP
I/a
//SYSLIN DD DSNa&*LOAD SET ,DISP (OLD ,DELETE )
I/a *
//FDRT4 EXEC PGNa&FPRO G ,REG I ON ZFR EG ,PARN ’&F PAR N ’ ,TIMEa~FT IM E , X
1/ COND= (8 ,LT ,SAIL)
I/a
//SYSPR INT DD &FP1 , I
1/ DCB~(RECFMzFBA ,LRECL’1 33,BLKS IZE=1 33 0)
I/s 4

//SYSL IM DO DSN~ULO ADSET , X
1/ DISP a( MOD ,PASS) , I
1/ UN I T’&SCRTC , X
II SPACE~*FSPACE , X
1/ DCB= (RECFM=BF ,LRECL a 80,BLKS IZE 1 600)
I/s
//SYSIN DO DSN :IANEXT ,DISP:(OLD ,DELETE)
/1* 

0

//SYSUT1 DO UNIT=&SCRTC ,SPACE=~UORKSP
I/a
//SYSUT2 DO UNIT=ISCRTC ,SPACEa 8MORKSP
I/s
//SYSTERM DO DUMMY 

*
I/LKED4 EXEC PGPfa*LPROG ,REG ION= ILREG ,TINE :aLT IME , I
1/ COND a ( (4 ,LT ,FORT4 ) , (8 ,LT ,SAIL )) , I
Ii PAR N = ’NCAL , *LPARN ’
I/s
//SYSPR INT DO ILP 1 , I
1/ DCBa(REC FM aFBA ,LRECL a I33 ,BLKS IZEa 133I)
I/a
//SYSLIB DD DUMMY
I/s
//SYSUT1 DO UNITa&SCRTC ,SPACEa(1024 ,(210,20))
I/s
//SYSLMOD OD DSN= &LIBPRE *LIB , X
/1 UNIT~iLIBU, I

a - // VOL a IL IBYOL , I
1/ D I SP a &L IBD SP

$ - I/a
//SYSLIN DO DSN~UL OADSET ,DI SP— (OLD ,DELETE )

Figure C-2. (Continued)
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II PD DSNz&&LIMK2 ,DISP (DLD ,DELETE)
I/s a
I/FORT5 EXEC PGM3IFPROG ,REG IONa &FREG ,PARM Z ’&FPARM ’,TIME &FT IME , X
Ii COND= (8 ,LT ,SAIL )
I/s -

//SYSPR INT DO &FP1 , X
1/ DCBs(RECFNzFBA ,LRECL aI33 ,BLKSIZE :1330)
u/s
//SYSLIN DO DSN= &&LOADSET , I
1/ OISP’(MOD ,PASS), I
II UN IT=&SCRTC , I
II SPACEa&FSPACE , X
II DCB= (RECFM aBF ,LRECL :80,BLKSIZE .1600)
/1*
//SYSIN DD OSN *aSEARC H ,DISPa(OLD ,DELETE)
1/s
//S YSUI 1 PD U$IT=&SCRTC ,SPACEZIIJORKSP
I/s
//SYSUT2 DO UNIT &SCRTC , SPACEa&UORKSP
I/a -

//SYSTERM DO DUMMY
I/s *
//LKED5 EXEC PGN=aLPRO G ,REGIONzILREG ,TIMEzZLTIME , X
1/ CONDa((4 ,LT ,FORT5 ),(8 ,LT ,SAI L )) , X
1/ PARM ’N CAL ,aLPARM ’
I/s
I/SYSPRINT DO &LP1 , X
1/ DCBa(RECFM FBA ,LRECL zI33 ,BLKS IZEzI 330)
I/s
//SYSLIB PD DUMMY
I/s
//SYSUTI PD UNITs1SCRTC,SPACE~(1024 ,(20I ,20))
I/a
//SYSIM~D DO D5N=~LIBPR ~~LIBCSEAR CH 1 I
1/ UNI Ta*LIBU , I
1/ VOL~&L IB VOL , I
1/ DISPa&LIBDSP
I/s
//SYSLI N DD DSNzIILOADSET ,DISPa(OLD ,DELETE)
I/s *
//FORT6 EXEC PGM=& FPRO G ,REGION a &FREG ,PARM ’IFPARM ’,T IME~8F T IM E , X
1/ CONDa (8,LT ,SAIL )
I/s
//SYSPR INT DO UPI , X
1/ DCB (RECF MxFBA ,LREC L I 33,BLKS IZE I 330)
1/ *
//SYSLIN DO DSN~&aLOADSET , X
II DlSP~(MDD ,PASS), X
II UNITs&SCRTC , I
1/ SPACE~&F SPA CE , X
1/ ’ OCB a(RECF M aPF ,LRECL= 80 ,BLKS IZEa I 600)

a
//SYSIR DO BSN=&S SINK ,DISPa(OLD,OELETE )

$ I/a

- 
--. //SYSUTI DD UN 1T~aSCRTC ,SPACEs&UORKSP

Figure C—2. (Continued)
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I/S
//SYS$JT2 DD UNI Ta&SCRTC , SPACE &W O RKSP
I/a
//SYSTERM DD DUMMY
I/a *
I/LKED6 EXEC PGM= ILPROG ,REG I ON = I LRE G ,T I ME = 8LT IH E , X
// COND~((4 ,LT ,FORT6 I ,(G ,LT ,SAILI ) , x -

1/ PARM a ’N CAL ,aLPARH ’
I’S• //SYSPR INT DO iLP1 , X
II DCB= (RECFN FBA ,LRECL a 1 33,DLKS IZE= 133 0)
I/a

- //SYSLIB DO DUMMY
I/a
//SYSUT I DO UNI T=&SCRTC ,SPACE= 1l24 , 2I0,20~~
I/a
I/SYSLMOD DO DSN ’&LIBPREILIB (SINK ), X
II UNI T~&LIB U , - I
1/ VOL *&L IBVOL , I
1/ DI SP~auIBD SP
I/a
/ /SYSLI N DO D SN= &&LOAD SET ,DISPa (OLD ,DELETE )
I/a *
1/FORT? EXEC PGM= &FPROG ,REG IONa &FREG ,PARM ’iFPARM ’ ,TIME :&FTIME , I
1/ CONDa( 8 ,LT ,SAI L )
I/a
//SYSPRINT DO &FPI , X

• 1/ DCP (RECF MaFBA ,LRECL 133 ,BLKS IZE 1 33l)
I/s
I/SYSLIN DO DSN :&iLOADSET , I
II D ISPa(MOD ,PASS),
1/ UNI TZ*SCRTC , I
/1 SPACE= &FSPACE , X
1/ DCB a(REC FM=PF ,LRECL :80,BLKS IZE= 1 600)
I/a
//SYSIN DO DSN URDL ,DISP (OLO ,OELETE)
l’s
//SYSIJTI DO UN IT 1SCRTC ,SPACE~1IJDRXSP
I/s
//SYSUT2 DO UNI T=&SCRTC ,SPACE :&UORKSP
I/a
//SYSTERM lID DUMMY
1/s a
//LKEO ? EXEC PGM *IPROG ,REGIO t4 ZLRE G ,T I ME I L T I M E , X
1/ COND C (4 ,LT ,FORT7 ), (8 ,LT ,SAIL )) , X
1/ PARN Z’N CAL ,aLPA RM ’
I/s
/ISYSPRINT DO kPl , x
1/ OCBz (RECFM :FBA ,LRECL a I 33 ,BLKS IZE 1 330)
I/a

• //SYSLIB 00 DUMMY
I/S
//SYSUT I DD UNI T~&SCR TC ,SPACE= (1024 ,(200,20))
I/a
//SYSLMOD DO DSN &LIB PRE &LI9 (RDL ),

Figure C-2. (Continued)
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ii UNITaILIPU, X
// VOL~1LI1VOL , X
// DISPaILIBDSP
I/s -

I/SYSLIN DO DSN~&ZLOADSET ,DI$Pa(OLD,DELETE)I/ s  *
//FORT8 EXEC P6MZ&FPROG ,REGION=&FREG ,P*RN= ’&FPARM’ ,TIMEa&FTIME, X
1/ CONDz(8,LT,SAIL)
I/ s
//SYSPRINT DO &FPI , X
// DCB~(RECFM ~FBA ,LRECL—133,BLKSIZE~1 331)
//s
//SYSLIN DO DSNzI&LOADSET, X
// DISP— (MOD ,PASS), X
II UNIT.&SCRTC, x
II SPACE~&FSPACE , X
//
I /s
I/S YSIPI DO DSNSZ&UR ,DISPS(OLD,DELETE)
I / s
I/SYSUT1 DO UNIT=&SCRTC,SPACEz&UORKSP
//s
//SYSUT2 DO UNIT~&$CRTC,SPACEs~UORKS P
I /s
//SYSTERH DD DUMMY
I/s  $

//LKEDS EXEC PGMBILPROO ,REGION.IIREG,TINEZILTIIIE, X
II COND=((4,LT,FORT8),(8,LT ,SAIL)), X
/1 PARMz’NCAL ,*LPARM ’
/1 *
//SYSPRINT DO ILP1 , X
II DCB2(RECFM=FBA ,LRECL3I33,BLKSIZEZI 331)
/1 5
I/ SYSL IB DO DUMMY
I /s
//SYSUTI DD UNIT=$SCRTC,SPACE=( 1024 ,(210,21))
I / s
//SYSLMOD DO DSN~AL I B P RE SLI B , X
II WIIT~&LI BU , x
II UOL—&LIBVOL , X
// DISP*&LIBDSP
1/5
//SYSLIN DO DSN~*1LOADSET,DISP= (OLD,DELETE)
1/ DO DSN~$*LINK3 ,DISPs(OLD,DELETE)I/ s  *
//FORT9 EXEC PSM.IFPROG,REGIOMa&FREG ,PARM ’&FPARM ’,TINEZ&FTIME , X
1/ COND*(8,LT,SAIL)
I/s
/ISYSPRIPIT DO UPI, X
II DC8~(RECFMzF 8A ,LRECL=l33,BLKS IZE~133l)
I/s
//SYSLIN DO DSN~ULO A DSET , X
1/ DISPR(NOD ,PASS), X
1/ UHITaSSCRTC, X
1/ SPACEZ&FSPACE, X

Figure C-2. (Continued)
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II DcB~ (RECFM ~BF,LREcL 8O,BLKSIZEa1 601)
/1 *
IISYSIN PD DSN~*ZSECOND ,DISN (OLD ,DELETE)
I /s
//STSUT1 PD UNIT~&SCRTC ,SPACE &UORKSP
/1 *
//SYSUT2 PD UNIT:SSCRTC,SPACE &UORKSP
I /s
/1SYSTERH DD DLJMNY
I /s  — *
//LKED9 EXEC PGHaILPROD,REGIONz*LREG ,TINEz&LTI$E, X
II CONDx( (4,LT ,FORT9),(8,LT ,SAIL)), X
II PARN= ’NCAL ,&LPARM’
/ 1*
//SYSPRINT PD &LP1 , X
1/ DCB2 (RECFM=FBA ,LRECL I33,BLKSIZE:1 330)
‘Is
IISYSLIB DD DU MMY
I/ s

• //SYSUT1 PD UNIT=SSCRTC,SPACE (1124,(200,21))
I /s
//STSLNDD PD DSHaILIBPRE$LIB , x
1/ UN I T~*LIBU , X
II VOL *&LIBVOL , X
1/ DI SP~1LIBDSP
I/s
/ISYSLIN DD DSN $&LOADSET ,DI SP~(OLD ,DELETE)
1/ DD DSN~&1LINK4,DISPx (OLD ,DELETE )
I /s  *
II PE N D

Figure C-2. (Continued)
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//s * * * s * * * s * s * * * P 6 E N * * * * * * S * * S S S S S S S *
I/s
I/ s  NAME
I /s  POEM
I/s
I/S FORMAT
11$ / 1 EXEC PGEN,...(OPTIONAL PARAMETERS AS REQUIRED )
I /s  //SAIL.INPUT PD *
1/S
I/ s  SAIL CHANGES 

S

‘Is
/1 * Is
I/ s
Ii ’s FUNCTION
I /s  THIS PROCEDURE EXECUTES THE SAIL PROGRAM AND GENERATES A NEU
I /s  SAIL LIBRARY
I/S
I / s  5 * 5 * * 5 * * s * * * * * a * * * * * * * s $ s * * * * s * * • * r
//POEM PROC LIBzHULLIB, X
1/ LIBDSa’(OLD,KEEP)’, X
II LIBPRE~’SAIL.’ , X
1/ LIBU~, X
1/ LIBVOL~, X
1/ CHNBLKz352I, X
1/ CHNLRL~3517, x
// FILO~, X
/1 FLIB~’SYS1.FORTLIB’, X
// FPARN~MAP , X
II FPROGsIFEAAB , X
II FREGz5I2K , X
1/ FP1= ’SYSOUTSA’, X
1/ FSPA CE =’(CY L ,(1I,5) ,RLSE)’ , X
1/ FTIIIE=’1~,l)’, X
1/ GENOz ’(I)’, X
// LA~O~, X
1/ LPARNa ’MAP’, X
II LPROGBIEVL , X
1/ LREGS25IK , X
1/ LPI2’SYSOUTZA ’, X
1/ LTINEa’(0,45)’, x
/1 PGENSPz’(CYL ,(~ ,5),RLSE)’, X
1/ OLD~HULL , X
II OLDDCB., X
1/ OLDDSzSHR , X
II OLDPRE”SAXL.’ , X
// OLDU~, X

OLD j~jia, x
1/ PNANE=PLANK , X
/1 PRC$z5100 , X
II PRCLz344I , X
/1 PSI2’SYSOUT*A’, X
1/ P$2s’$Y5Q~T~~’, X
II SAILPLKs811, X
II SAIL R~8l , X
II SCRTCZSYSDA , X

Figure C-3. PGEN. Procedure to Generate PLANK

194

- . - -—----— - - 
• 

-~-r -~~- - - • - - -- — -,

~~~~~~~~~~~~~~~~~~~~~~~~~



___________________ ~~~~~~~~~~~~~ ~~~~~~~~~~~ 
—

II SPROGaSAIL, X
1/ SREGzI75K, X
II STINE~’(2 ,I)’, X
1/ UORKSP.’(CYL,(5,5))’
I /s  S

I/SAIL EXEC PGMa&SPRO6,TINEa&STINE ,REG I O N~ZSRE G
‘/5
//STEPLIB DO DSNz&LIBPREILIB, X
1/ UNIT~&LIBU, X
II VOL.ILIBVOL, X
II DISP~SHR
I/S

• //FTIIFII1 DD DUMMY
I / s
//FTI2FOI1 PD DSN—&OLDPRE&OLD&GEIIO, X
II UNIT~1OLDU, X
/1 LABEL~(1FILO,*LABO,,IN) , X
1/ DISP.&OLDDS, X
1/ VOLa&OLDVOL , X
II DCBzIOLDDCB
I /s
//FTI3FOII PD UNIT’&SCRTC, X
II DISPz(NEU ,DELETE), X
II DCBs(RECFNaVBS,LRECLs1CHNLRL ,B LK SIZE~&CHNBLK), X
1/ SPACE (TRK ,(20,20))
I /s
//FTI4FIfI PD &PS2 , X
II DCBa (RECFMaFBA ,LRECLzI 33,BLKSIZE= 1 330)
1/S
//FTI5FII1 iD DDNAME.!NPUT
I/S
//FTI6FJI1 PD ~PS1 , X
/1 DCBa(RECFN=FBA ,LRECLzI33,PLKSIZEz133O)
I /s
//FTI8FlI1 PD ~SN~~~P LANK , X
II DISPz(NEW ,PASS), X
II UMIT=ISCRTC , X
II SPACE~&PGENSP, X
1/ DCBz(RECFM FP,LREC L~&SAILR ,BLKSIZE*aSAILBLK)
‘IS
I/FTO9FH1 PD DUMMY
I /s
//FTIOFOII DO UNIT~1SCRTC, 

X
1/ DISP.(NEU,DELETE), X
// SPACE~(ZPRCL ,(&PRCN))
‘/5
//FT1IFH1 DD DUMMY

//FTI2FOOI PD DUMMY
I/s *
//FORT EXEC PGM=*FPROG , X
II REGIONzIFREG , X
/1 PARM~’NAMEaSAIL ,1FPA RM ’, X
1/ TINE~IFTINE , X
/1 CON D z ( 8 ,LT ,SAIL )

Figure C-3. (Continue~
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/ 1*
//SYSPRINT DO $FPI, X
II DCPa (RECFM~FBA ,LRECLa1 33,BLKSIZE:1 330)
I/S
//SYSLIN PD DSN*$JLOADSET , X
1/ DISPz(NOD,PASS), X
1/ UNITaISCRTC , X
1/ SPACE~&FSPACE , X
1/ DCBa(RECFNaBF ,LRECLzOI,BLKSIZE =1 600)
I/s
//SYSIN PD DSNs&ZPLANK ,DISP~(OLD,OELETE)
I/S
//SYSUTI DO UNIT~&SCRTC,SPACE=$%JORKSPI/s
//SYSUT2 PD UNITa&SCRTC ,SPACE=IIJORKSP
‘/5
//SYSTER M DD DUMMY
I /s  S
//LKED EXEC PGMaZLPROG ,REGION*&LREG ,TINEZILTINE, X
1/ COND~((4 LT ,FORT) ,(8 ,LT,SAI L)) , X
II PARNx ’$LPARM’
I/S
//SYSPRINT PD SLP1 , X

L 1/ DCSu(RECFM~FBA ,LRECLz133 ,BLKSIZE.t33l)
I/S
//SYSLIB PD DS)frZFLIB,DISP~SHR
II PD DSN ILIBPREILIB,DISPzSHR
I/S
//SYSUTI PD UNIT=&SCRTC,SPACE~(I024,(20I,20))
I/s
//SYSLNOD PD DSN~ZLIBPRE2LIB(&PNAME), X
1/ U NI T~&LIBU , X
1/ VOL~1LIDVOL , X
1/ DISPZ&LIBDS
I/s
//SYSLIN PD DSIIaULQADSET,DISPz(OLD,DELETE)
//s *
ii PEND

Figure C-S. (Continued) j
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rr U / / .s .* s *S * *s * * * *K E E L* s . s  S * S S $ $ $ 5 5 5 5  * S
‘/5
1/s NAME
I/s KEEL
I/S
I/S FORMAT
/1* II EXEC KEEL,...(OPTIONAL PARAMETERS AS REQUIRED )
I/s // EXEC KEEL ,...(OPTIONAL PARAMETERS AS REQUIRED )
I/s //KEEL.STATION PD ..HULL STATION DATA SET 01EV)..
I/s //KEEL.IHPUT PD S
I/S
I /s  KEEL INPUT CARDS
I/s
11$ 1* 

-

I/S //SAIL.INPUT IflJ *
I/s
I/S SAIL CHANGES
I / s
I/S /*
‘/5
/1 * FUNCTION
I/ S THIS PROCEDURE EXECUTES THE PROBLEM IN ZA TIAL IZAT ION PROGRA M
I/S (KEEL) FROM THE HULL HYDRO—CODE SYSTEM
I / s
i~s * 5 5 * 5 S * * S $ * * * * * * 5 5 5 * 5 5 5 5 * 5 5 * S * * * S *
I/KEEL PROC LIBaHULLIB, X
1/ LIBPREz’SAIL.’, x
1/ LIBUa, X
II LIBUOLa, X
// CHNBLKs352I , X
/1 CHNLRLa35I7, K

- II CREGaIIIK , K
/1 FLIB.’SYSI.FORTLIB’, K
II FILO~, X
II FP ARN~MAP , K
II FPROGzIFEAAB , K
II FPI.’STSOUTaA ’, X
1/ FSPACEz’(CYL,(Il ,5),RLSE)’, K
1/ FTIMEa’(t,I)’, K
1/ GENOa’(I)’, K
1/ GOSPACEa’(CYL,(21,5,t))’, K
1/ LAPOa , X
1/ LNA M E KEE L , X
II LPARNa ’MAP ’ , x
II LPROGaIEUL , X
/ 1 LREG’251K, x
1/ LP1a’SYSOUTsA’, X
// LTINE.’(I,45)’, X
1/ KEELSPa’(CYL,(1,,5),RLSE)’, X
If KREGa5I2K , X
/1 KPta ’SYSOUTaA’, K
1/ KTIME~’(2,l)’, K

• 
- 1/ OLDaHULL , K

II OL D DC B~, K
1/ OLDDSsSHR , X

Figure C-4. KEEL. Procedure to Ibm KEEL
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II OLDPREs SAIL.’, 

- —  

X
I, OLDU., K
II OLDVOLa, K
1/ PPROGaPLAMK , K
/1 PPIa’SYSOUTaA’, X
II PRC$~5Oft, K
II PRCLa344I, K
II PREGaIUK , X
II PTINE.’(I,I)’, X
II PSIa ’SYSOUT—A’, X
1/ - PS2a’SYSOUTaA ’, K
II SAILBLKa8II, X
1/ SAILRaBI, X
1/ SCRTC—SYSDA , X
1/ SPROGaSAIL , X
Ii’ SREGaI75K, X
1/ STIMEa’(2,l)’, X
1/ UORKSPs’(CYL,(5,5))’
I/s *
//KEEL EXEC PGMaIEBGENER ,REGIO$a&CREG
//SYSPRINT PD DUMMY
//SYSIN DO DUMMY
//SYSUTI PD DDNANE=INPUT
//SYSUT2 DO DSN=&aKEELI, X
/1 DISPa (NEU,PASS), K
1/ UNIT~1SCRTC, K
1/ SPACE= (TRK ,(5,5),RLSE), K
Ii DCBa (RECFM=FB ,LRECLa8I,BJ(SIZEaI 600)
I/S *
//PLANK EXEC PGMs1PPRO6,TIMEa2PTIME,REGION~*PREG
“5
//STEPLIB PD DSN~&LIBPRE1LIB, K
II UNITZILIBU, K
II VOLaILIOVOL, K
1/ DISP—SHR
I/s
I/FTI5FOII PD DSN IIKEELI ,DISPz(OLD,PASS)
‘1$
//FTI6FII1 DO VP1, X
1/ DCBa (RECFMaFBA ,LRECLa133,BLKSIZEa1 330)
I/S
//FTI7FIII DO DSNsI&ALTI, X
1/ DISP (NEU ,PASS), X
II UNITaISCRTC, X
II SPACE~(TRK ,(5,5),RLSE), K
II DCBa(RECFN.FB,LRECLZBI,BLKSIZEa16U)
I/S *
//SAIL EKEC PGM.ISPROG ,TIMEaISTIME ,REGIONaISREG , K
II COND~(0,LT,PLANK )Ifs
//STEPLIB DD DSNSILIBPREILIB , K
1/ UNZT~ILIBU , K
II VOL’&LIBVOL, K
1/ PISPaSHR

Figure C-4. (Continued)
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//FTI1F~01 DO DUMMY 

--  - —

I/s
I/FTI2FIII DD DSN &OLDPRE*OLD*GENO, X
1/ UNITaIOLDU , X
II LABELa($FIIO,ILA B O ,,IN), K
1/ DISP—&OLDDS, K
1/ VOL—IOLDVOL , x
II DCBuIOLDDCB
I/S
//FTI3FII1 DD UN!T ISCRTC , K
Ii DI SP~(NEU ,DELETE), K
1/ DCbs (RECFMZVBS,LRECLZ&CHNLRL ,BLK SIZEZ*CHNBLK), K
1/ SPACEa (TRK ,(20,20))
I/s
I/FTO4FIII PD *PS2, X
1/ DCBa (RECFM*FBA ,LRECLa1 33,BLKSIZE 1 330)
I/S
//FTO5FIO1 DO DDNAMEZINPUT
I/s -

//FTI6FBOI PD IPS1, - X
1/ DCB~(RECFM ~FBA ,LRECL ~133,BL K SIZE~1 330)
I/s
//FTOBFIII PD DSN~&&KEEL , K
1/ - DISP= (NEU,PASS), X
1/ UNITZ&SCRTC , X
1/ SPACEaIKEELSP, X
1/ DCBs(RECFMaFB,LRECL :&SAILR ,BLKSIZE &SAILBLK)
‘/5
//FTO9FII1 PD DSNaUALTI,DISPa(OLD,DELETE)
I/S
//FTIIFII1 PD UNITa&SCRTC, K
/1 DISPz(NEV ,PELETE), K
1/ SPACE~(1PRCL,(&PR CN))I/s
//FT11FII1 PD DUMMY
I /s
//FT12F 001 DD DUMMY
I/s *
I/FORT - EXEC PGMs&FPROG ,REG IO N~4FREG ,PA R M~~1FPARM’ ,TINE:ZFTIME, K
II CONDa((8,LT ,PLANK ),(8,LT ,SAIL))
I/s
//SYSPRINT PD &FP1 , x
1/ DCBS(RECFNaFBA ,LRECLa1 33,BLKSIZEaI 330)
I/S
//SYSLIN DD DSNaI&LOADSET , x
1/ DISP~(MOD ,PASS), K
// UNITz&SCRTC, K
/1 SPACEZ&FSPACE, X
1/ DCBa (RECFMaBF ,LRECLaBI,BLKSIZEII 600) —

I /s
//SYSIN PD DSNaUKEEL ,DISP7(OLD,DELETE)

• I/s
//SYSUT1 DD UNITa&SCRTC,SPACE~(CYL ,(2,2))
I/S
//SYSUT2 PD UNITaISCRTC,SPACE3(CYL,(2,2))

- S

- I Figure C-4. (Continued )
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I/s
//SYSTERM PD DUMMY
1/5 .4

//LKED EXEC PGM.ILPROG ,REGIONaILREG ,TIMEZ&LTIME , X
1/ CONDa((4,LT ,FORT),(B ,LT,SAIL),(8,LT ,PLANK)), K
1/ PARNa~~L PA RM ’
I /s
//SYSPRINT PD ILP1 , K
II DCBa(RECFMaFBA ,LRECL 133,BLKSIZE I33O)
I/s
//SYSLIB PD DSNzaLIPPRE*L1P,DISP~SHR
1/ PD DSNaAFLII,DISPsSHR
1/5
//SYSUTI DD UNIT’&SCRTC,SPACE ( 1024, (200,20))
I / S
//SYSLNOD PD DSNaI&GOSET (*LNAME), X
1/ UNI T~ISCRTC, K
// DISP~(,PASS), K
1/ SPACE~&6OSPACE
I/s
//SYSLIN PD DSN=*&LOADSET,DISP=(OLD ,DELETE)
/ 1* *
//GO EXEC PGN=s .LKED.SYSLNOD ,TIME=&KTIME ,REGION=UREG , K
1/ CONDz((4,LT ,LKED),(4,LT ,FORT),(8,LT ,SAIL),(8,LT,PLANK))
I/S
//FT04FHI OP DSN=*.KEEL.DATA ,DISP (OLD ,KEEP)
I’S
//FTI5FII1 PD DSN~&1KEELI,DISPs(OLD,DELETE)I/ s
//FTI6FII1 PD &KP1 , X
1/ OCBa(RECFMaFBA ,LREC L I 33,BLKSIZEaI 330)
If *
//FTI9F0#1 DD DSNAMEaS .KEEL.STATION ,DISP=(OLD,KEEP)
I / s
I/FTI0FII1 PD UNIT:ISCRTC, X
1/ SPACEa&VORKSP, X
// PISPa(NEU,DELETE), K
1/ DCBaS • KEEL • DATA
I /s
//FT1IFIIT PD UNIT~&SCRTC, X
If SPACEz8UORKSP , K
1/ DISPa(NEU,DELETE), x
1/ DCB s.KEEL.DATA
I/s
I/FT14FH1 PD UNITa&SCRTC, X
1/ SPACEa&$IORKSP , K
1/ DISP*(NEU,DELETE), x
/1 DCB~*. KEEL .D*TAI/s
//FT2IFIO 1 PD UNITa&SCRTC, K
1/ SPACEa&UORKSP, K
/1 DI SP~(NEV ,DELETE), K
1/ DCBa*.KEEL .DATA
II
//FT44FIl1 PD UNITZ~SCRTC , X

FIgure C-4. (Continued)
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II DISPz(NEU,DELETE), X
1/ DCBsS.KEEL.PATA
I/S
I/FT45F001 DO UNITs~SCRTC , K

1/ SPACEa&UORKSP, K

II DI SP~(HEU ,DELETE), K

1/ DCB S.KEEL .DATA

1/ PE N D

Figure C-4. (Continued)
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II S S S * S S S * * * * * S * H U L L * s * * s * * s - i t s s * 5 S S S *
I/s
I/s NAME
I / s  HULL
1/ 5
/1 * FORMAT
1/5 1/ EXEC HULL ,...(OPTIONAL PARAMETERS AS REQUiRED)
I/S //HULL.DATA PD •.HULL PROBLEM DATA SET..
/1 5 //HULL.STATION PD ..HULL STATION DATA SET..
I /S //HULL.INPUT PD *
I/S
I/S HULL INPUT CARPS
I/s
I/ s 1*
11* //SAIL.INPUT PD *
‘Is
I/s SAIL CHANGES
I / s
I/S /*
I/S
/1 * FUNCTION
11* THIS PROCEDURE EXECUTES THE PROBLEM PROGRAM

• I/s (HULL ) FROM THE HULL HYDRO—CODE SYSTEM
I /s
I/S S S S S * S * * * * * * * * $ $ $ * * S * S S * * $ * S * $ S * 5 *
//HULL PROC LIB=HULLIB , K
1/ LIBP RE = ’SAIL . -’ , K
1/ LIBIJ = , K
1/ LIDVOLa , K
1/ CHNBLK 352I , K
1/ CREG=1HK , X •

1/ CHN LR L 3S17, X
1/ ~

‘ILO=, K
1/ FLI B = ’SYS l. FORTL IP’ , X
II FPARMa$AP, X
II FPROGSIFEAAB , X
II FREG=512K , X
1/ FPI= ’SYSOUT=A’, X
1/ FSPACE = ’( CYL , ( 10 ,5) ,RLSE ) ’ , X
II FTI M E = ’(l ,O) ’ , K
1/ GENO:’(I)’, K
1/ G(”PACE a ’( CYL , (20 ,5,1) ) ’, K
II LABOS , X
II LNANEZHULL , X
1/ LPARMa ’MAP’, X
// LPROG=IEWL , K
1/ LRE G~512K , K
II LP1a ’SYSOUTzA ’, X

LTIME ’(0,45)- , X
1/ HULLSP a ’(CYL , ( 1I ,5) ,RLSE ) ’ , X
1/ HP1a ’SYSOUTaA’, X
II HREGaI75K , K
1/ HTIMEz2, K
1/ 0LD~HUL L , K
1/ OLDOCBa, x

Figure C-5. HULL. Procedure to Thin HULL
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/1 OLDDS=SHR , x
1/ OLOPRE~ ’SA IL.’, X
II OLDUa , K
II OLDVOL= , K
/1 PPROGaPLANK , X
1/ PP1a ’SYSOUT .A ’ , K
II PRCN =5000 , X -

1/ PRCLa3440 , X
II PREG = 100K , X
II PTIMEa ’(l ,O) ’ , X
1/ PS1a ’SYSOUTSA’, K
II PS2: ’S YSO UT :A’ , X
1/ SA ILBLK~800 , K
II SAI LRaBB , K
// SCRTC=SYSDA , X
/1 SPROGaSA I L, K
II SREG=175K , X
1/ ST IM E = ’(2 ,0) ’ , X
II IJO RK SP~’(CYL,(5,5))’
I/s S
//HULL EXEC P6NaIEBGENER ,REGION=&CREG
//SYSPRINT PD DUMMY
/ /SYS IN PD DUMMY
//SY SUT1 PD DDNAME2INPUT
/ /SYSUT2 PD DSN=I8HIJLLI, K
1/ DISPz( NEU ,PASS) , X
Ii ’ UNIT =&SCRTC , K
II SPAC E:(TR K ,(5 ,5) ,RLSE) , X
II DCB:(RECFPI=FB ,LR ECLa8O ,BLKSIZ E 1  600)
/1*  *
// PLANK EXEC P6M =&PPROG ,TINE=ZPTIHE ,REG ION~IPREO
I/S -

//STEPL IB PD ~~~~~~~~~~~~~~ ‘C
II UNIT ILIBU, K
II VOL=a LIBVOL , K
1/ DISP=SHR
I/s
//FTI4FOI1 PD DSNAME= s.HULL.DATA ,DISP= (OLD ,KEEP)
‘/5
I/FT0 5F001 DD DSNa&8HULLI ,DISP (OLD ,PASS)
I/s
//FT I6FOB1 PD &PPI , X
1/ DCBa( RECFM a FBA ,LRECL~ 133 ,BLKSIZE t3 30)
I/S
// F T07F001 PD DSN~&&A LTI , X
1/ DISPa(NEU ,PA SS) , K
1/ UNIT—ISCRTC , K
1/ SPAC E~ (T RK ,(

~ ,5) ,RLSE) , X
1/ DC Ba( RECFNaFB ,LRECL 8O ,BLKSIZEaI 600)
I/S *
//SAIL EXEC PG1i &SPROG ,TIME~IST IM E ,REGION=~SR EG , X
/1 COND (8 ,LT ,PLAN K)
I/S
/ISTEPLIB PD DSN =&LIBPRE&L IB, X
/1 UNITSILIBU , K

Figure C-5. (Continued)
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II VOL.ILIBVOL, X
1/ DI SP ’SHR
I/s
//FTO1FOOI PD DUMMY
I/S
//FTO2FIII DO DSNaIOLDPRE&OLDIGENO, K
1/ UNITaIOLDU , K
II LABELa(&FILO ,ILABO ,,IN), I
II PISPaIOLDDS, X
// VOLzIOLPVOL, K
1/ DCBa&OLDDCB
I/s
//FTI3FII1 PD UNIT~ ISCRTC , X
II DISPa(NEU ,DELETE), K
II DCB2(RECFMUVBS,LRECI TICHNLRL ,BLKSIZE ICHNBLK), K
1/ SPACEa(TRK ,(20,20))
I/S
//FT04F001 PD &PS2, K
1/ DCPa (RECFNsFBA ,LRECL 133,BLKSIZEaI 330)
I/s
//FTO5FO01 PD DDNAME~INPUT
I/S
//FTO6FOO1 DO ~PS1 , K
1/ DCBa(RECFMaFBA ,LRECLa1 33,BLKSIZEzI33I)
I/s
I/FTI8FII1 PD DSN~&1HULL , X
1/ DI SP~(NEU ,PASS), K
1/ UN IT ISCRTC , X
1/ SPACEa&HULL.SP, X
1/ DCBa (RECFNaFB,LRECL~ISA ILR ,BLKSIZEa&SAILBLK )
I/S
//FTO9FO01 DO DSNa&IALTI,DISPs(OLP,DELETE)
I/S
//FTIOFO0 1 DD UNITaISCRTC , K
1/ DISPa(NEU ,DELETE), K
II SPACEa(IPRCL, (~PRCN))
I/S
//FTIIFOO 1 PD DUMMY
I/s
I/FT12FOII DO DUMMY
I/s .4

//FORT EXEC PGMa&FPROG ,REGIONaZFREG ,PARNz’ZF PARM ’,TIMEzaFTIME , K
1/ CONO.( (8,LT,PLANK) ,(8,LT ,SAIL))
I/s
//SYSPRINT DD UP1, K
1/ DCBz(RECFMaFBA ,LRECLaI33,BLKSIZE.1330)
I/S
//SYSLIN DD DSNaIILOADSET , K
1/ DISP~(MOD,PA SS), X
II UNI T~ ISCRTC , X
1/ SPACEZ&FSPACE , X
1/ DCBU(RECFMaBF ,LRECLZ8I,BLKSIZE:1 600)
I/s
I/SYSI$ PD DSNaI&HULL,DISPa(OLD,DELETE )
I/S

- - Figure C-5. (Continued)
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//SYSUTI PD UNITzISCRTC,SPACEa (CVL, (2,2))
l’s
I/SYSUT2 PD WlIT~&SCRTC,SPACE~(CYL ,(2,2))
I/S
//SYSTERM DO DUMMY
I/S — *//LKED £XEC PGIIzZLPROS,REGZONa&LREG,TI1IE=ILTIIIE, I -

1/ CQNO~((4,LT,FORT),(8,LT,SAIL),(8,LT,PLANK)), K
Ii PARM~’SLPARM’• I/s
//SYSPRINT PD LLPI , X
1/ DCBS(RECFMaFBA ,LRECLz1 33,BLKSIZEaI 330)

• I/S
I/SYSLIB DD DSNa&LIBPRE&LIB,DI SP SHR
1/ DC PSNa&FLZB,DISP:SHR
I/S
//SYSUTI PD UNIT &SCRTC,SPACEs( 1024, (200,20))
I/S
//SYSLMOD PD DSN~UGOSET(aLNM1E), K

- II UNITa&SCRTC, K
1/ PISPa(,PASS), K
1/ S~-ACE~~’~OSPACE
/ /5

//SYSLIN PD DSN=&~LOADS~T,DISP= OLD,OELE TE
I/S .4

//GO EXEC PGNa*.LKED.SYSLNOD ,TiME=t$HTINE ,0),REGION &I4REG, X
1/ PAR M~~ ~HTIME ‘, X
1/ CONDz((4,LT,LKED),(4,LT,FORT),(8,LT ,SAIL),(8,LT,PLANK))
I/s
//FT04FIII DO DSNa5.HULL.DATA ,DISP= (OLP ,KEEP)
I/S
//F105F001 SD PSNa*$HULL I,DISP (OLD ,DELETE)
//* -

.

//FT06F101 DO &HP1 , K
/1 DCBx(RECFM~FPA,LRECL 133,BLKSIZEz1 330)
I/s
//FT,,F00, PD DSNAIIEzS.HULL.STATION ,DISPa(OLD,XEEP)
I/s
//FTI0FJ01 PD UNITa&SCRTC, K
1/ SPACEa&VORKSP , K

D I SPZ( N EW ,DEL ETE ) , K
1/ DCB~S.HULL.DATA
I/S
//FT1 1FII1 PD UNIT~*SCRTC, K
1/ SPACE=IIJORKSP, K
Ii DISP= (NEU ,DELETE), X
/1 DCBaS.HULL.DATA
‘/5
//FT12F0#1 PD UNIT~~SCRTC , K
// SPACEaIUORKSP , K

— ii DISPx(NEI$,DELETE), K
1/ DCBZS.HIJLL.DATA

fr I/S
//FT13FOOI DII UNIT’ISCRTC, X

:- 
- Ii SPACE*IUORKSP , K

Figure C—5. (Continued) ‘
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II OISPa(NEU,DELETE), X
1/ PCBa$.HULL.DATA
I/S
//FT14FII1 PD UNIT—ISCRTC , K
1/ SPACE—&UORKSP , K
1/ DISP~(NEU ,DELETE), X
1/ DCBaS.HULL.DATA
I’S
I/FT15F101 PD UNIT~ZSCRTC , K
1/ SPACEaZUORKSP, X
1/ DISPa(NEU,DELETE), K
1/ DCB~S.HULL.DATA
I/S
//FT21FUI PD UNITzISCRTC, X
1/ SPACEaIUORKSP, K
II DISPa (NEU ,PELETE), X
1/ DCB~S.HULL.DATAI/s
//FT22FII1 DO UNITa&SCRTC,SEPzFT2IFI01, K
1/ - SPACEaIUORKSP , K
1/ DISPZ(NEU,DELETE), K
1/ OCB=S .HULL.DATA
I/S
//FT23F001 PD UNITzISCRTC ,SEP~(FT21F001 ,FT22FOI1), K
1/ SPACEa&UORKSP , X
// DISPa (NEV ,DELETE), K
1/ DCB=s.HULL.DATA
I/S
/1 PEND

Figure C-5. (Continued)
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I I S S S 5 SS S S S S $ S S * P U L L * * * * * * S * * * * * * * $ S *
I/S
i/S NAME
I/s PULL
I/s
I/s FORMAT
/1* /1 EKEC PULL,...(OPTIONAL PARAMETERS AS REQUIRED)
1/s //PULL.DATA DD DATA SET TO BE PLOTTED
I/S //PULL.INPUT PD *

I/s PULL INPUT CARDS
I/S
I/S /s
I/s //SAIL.INPUT DO * —

I/S
I/S SAIL CHSSNGES
I/s
I/S 1*
/1*
I/s FUNCTION
/1* THIS PROCEDURE EXECUTES THE PLOTTING PROGRAM
//s (PULL) FROM THE HULL HYDRO-CODE SYSTEM
I/s
I/s * S S S S S * * * * * * * 5 5 * $ * * 5 * * * $ * * $ S * S * * .4 *
//PULL PROC LIB HULLIB , K
1/ L1BPREz’S#IL.’, K
1/ LIBU., K
1/ LIBVOL*, X
II CHNBLKa3Z2I , K
// CHNLRL.351?, X
II CREGsJI0K , K

• 1/ FILO., X
1/ FLIB= ’SYSI.FORTLIB’, • X
1/ FPAR N MAP , X
1/ - FPROG.IFEAAB , X
1/ FR E6~512k , X
1/ FPI ’SYSOUTaA ,’ K
1/ FSPACEa’(CYL ,(tB ,5),RLSE)’, K
1/ FTIME:’(l,O)’, X
II GENO ’(O)’, X
1/ GOSPACE ~’(CYL,(2I,5,1))’, K 

—

1/ LAB O , K
1/ LNAME .PULL, X
II LPARM ~’MAP’, K
1/ LPROGaIEUL , K
1/ LREGa25OK , K
II LP1~ ’SYSOUT.A ,’ 

- X
1/ LTINEa’(I,45)’, X
/1 PLRE G~5I2IC , X
II PLTIME—3 , - K

• II PULLSP.’(CYL ,(10 ,5),RLSE)’, K
Ii PLP1a’SY SOUT~A ,’ K
1/ OLD~HULL , K
1/ OLDDCBa, X
1/ OLDDS.SHR, X

Figure C-6. Procedure to ibm PULL
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1/ OLDPRE.’SAIL.’, X
II OLDU., X
1/ OLD VOL~, x
1/ PPROQ~PLAN K , K
1/ PP1z’SYSOUT.A ,’ X
1/ PRCN~~0I0 , K
1/ PRCL—3440, K
1/ PRE G~ 1 00K , X
II PT IME a ’(l ,I) ’ , K
1/ F TIME ~’(1,0)’, K
II PSt.’SYSOUT~A ,’ K
1/ PS2~’SYS OUT~A ,’ K
1/ SAILBLKs810, X
1/ SAILRB80, K
1/ SCRTC:SYSDA , K
1/ SPRO G .SAI L , K
II SREGS175K , K
II - STINE.’(2,I) , K
1/ UORKSP.’(CYL ,(5,5))’
I/S *

I/PULL EXEC PGM=IEBGENER ,RE GI ON~1CREG
//SYSPRINT DO DUMMY
//SYSIN DO DUMMY -

//SYSUT1 PD DDNAME—INPUT -

//SYSUT2 DO DSN=&&PULLI, X
1/ PISPz(NEU ,PASS), X
1/ UNIT ISCRTC , K
1/ SPACE= (TRK ,(5,5),RLSE), K
// PCB= (RECFM=FB ,LRECLs80,BLKSIZE~ 1 600)
I/s *

I/PLANK EXEC PGM~1PPROG ,TIME ~*PTIME ,REGION IPREG
I/S a

//STEPLIB PD DSN2&LIBPRE&LIB, X
1/ UNIT *&LIBU , K
II VOLzILIBVOL , K
1/ DISP=SHR
I/ s
//FT04F011 PD DSNAME ~S•PULL.DATA ,DISPz(OLD,KEEP)
I / s
//FT05F001 DV DSNa&IPULLI,DISPa(OLD,PASS)
I/S
//FT06FSO1 PD aPPI, X
1/ DCB= (RECFM~FBA ,LRECLz1 33,BLKSIZE ~ 1 330)
I/S
//FTI7F0II PD DSN~11ALTI, K
1/ DISPz(NEU,PASS), K
II UNIT~1SCRTC , X
1/ SPACEa(TRK,(5,5),RLSE), K
1/ DCB.(RECFM~FB ,LRECL ~80 ,B L K S IZ E~ I6O0) 

-

I/s S
//SAIL EXEC P6M.$SPROG ,TIME ~1STIME ,REGION:aSREG , X —

II CON D~(8,LT ,PLANK )
I’S
//STEPLIB PD DSNa&LIBPREILIB, K
1/ UNITaILIBU, K

Figure C-6. (Continued)
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II VOL*&LIBVOL, X
1/ DISPzSHR
I/s
//FTIIF001 DO DUMMY
I/s
//FT02F001 PD DSN-&OLDPREIOLD$GENO , K
1/ UNIT.*OLDU, X
II LABEL~ (ZFILO ,ILA BO ,,IN), K
// DXSP:IOLDDS, K
1/ VOL :&OLDVOL, K
1/ DCB=IOLDDCB
I/S
//FT03FIS1 PD UNIT~&SCRTC, K
1/ DISPa (NEU ,DELETE), X
1/ D CB = (R EC F M = VB S ,LRECL=&CH N LRL ,BL KS I ZE = &CH N BL IO , I
1/ SPACE ~ ( TR K , (20 ,2 0 ))
I/S
//FT14F001 PD &PS2, X
1/ PCB= (RECFN=FBA ,LREC L~ 1 33,BLKSIZE=1330)
I/S
//FT05F011 PD DDNAMEaINPUT
I/S
//FTO6FISI DO IPS1, K
1/ DCBz(RECFM.FBA ,LRECL *1 33,BLKSIZE=1 330)
I /s
//FT0BFOII PD DSN~&$PULL , K
1/ DISP~(NEU ,PASS), K
1/ UNITaZSCRIC, K
/1 SPACE~ IPU LLSP , K
1/ DCB= (RECFM~FB ,LRECL=&SAILR ,BLKSIZE~ISAILBLK )
I/S
//FT09F101 PD DSN~&ZALTI,DISP= (OLD,DELETE) - 

-•

i/S
//F11 0F001 PD UNIT=ISCRTC , X
1/ DISP= (NEIJ ,DELETE), K A

// SPACE~ (IPRCL ,(&PRCH))
I/s
//FTI1FIO1 PD DUMMY
/1*
//FTI2FSO1 DO DUMMY
I/s *

//FORT EXEC PGMs*FPROG ,REGIONX&FREG ,PARM ’&FPAR$’,TIMES8FTIME, K
II COND:( (8,LT,PLANK ) ,(8,LT,SAIL))
I/s
//SYSPRINT PD LFPI , K
1/ DCP*(RECFM.FBA ,LRECL81 33,BU(SI2E~l330)
“S
//SYSLIN 00 DSN.&ILOADSET, K
1/ DISP’(MOD ,PASS), -  

X
1/ UNIT.$SCRTC, K
1/ SPACE.&FSPACE, K
1/ DCB.(RECFN.BF,LRECLz80,BLKSIZE:1600)
1/5
/ISYSIN DO DSN~&$PULL ,DISP’(OL.D,DELETE)

Figure C-6. (Continued)
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//SYSUTI DD VNIT=ISCRTC,SPACE= (CYL, (2,2))
I/S
I/SYSUT2 DO UNIT~1SCRTC ,SPACE= (CYL ,(2,2))
I/s
//SYSTERM DO DUMMY
i/S  .4

//LKED EXEC PGMaILPROG ,REGION .ILREG,TINE &LTIME , K
II COND= ((4,LT,FORT),(8,LT ,SAIL), (8,LT ,PLANK)), X
1/ PARM ’SLPARN’
i/S
//SYSPRINT PD ~LPI , X
1/ DCB= (RECFM FBA ,LRECL I33,BLKS12E 1330)
I/ S
//SYSLIB OP DSNz~LIBPREILIB,DISP SHR
1/ PD P SN~1FLIB,DISP SHR
I/s
//SYSUT1 PD UNIT:&SCRTC,SPACE (1024 ,(200,20)) -

I/S
//SYSLNOD CD OSNZUGOSET(ILNAHE), X
1/ UNIT=&SCRTC, X
/1 DISP=(,PASS), X
1/ SPACE=&GOSPACE
I/s
/ / SYSLIN PD DSN~ULOAD SET ,DISP (OLD ,DELETE)
I/s *
//GO EKEC PGM=s .LKED.SYSLMOD ,TINE= (&PLTIME ,0),REGIONZ&PLREG , K
II PARM=’ &PLTINE ‘, X
1/ CONPx((4,LT,LKED),(4,LT,FORT),(8,LT,SAIL ),(8,LT,PLAKIO )
-“S
//FT04F001 PD DSN~*.PULL.DATA ,DISP~(OLD ,KEEP)
I/s 

A

//FTI5F0OI DO DSN=~1PULLI,PISP~(OLD ,DELETE)
I/S
//F106F101 PD IPLPI , X
1/ DCB= (RECFN=FBA ,LRECL.l33,B LKS I2E~ 1 330) -

I/S
//FT22FIO1 PD UNIT=&SCRTC , K
1/ SPACE:&UORKSP , K
1/ DISPa(NEU,DELETE), X
1/ DCBss.PULL .DATA
I/S
//FT4OFIO1 DO UNIT=&SCRTC, K
1/ SPACE~ IU OR KS P , K
1/ DISP.(NEIJ,DELETE), K
1/ DCB.*.PULL.DATA
I/S
//FT48FH1 OP UNIT~ ISCRTC, K
1/ SPACE’IUORKSP , X
1/ DISP.(NEU,DELETE), -

1/ DCBa5.PULL.OATA
I/S
//FT 5IFI0I DO UNITsISCRTC, K
// SPACEa&UORKSP , K
// DISP— (NEV ,DELETE), K

- -1 1/ DCB.S.PULL.DATA

Figure C-6. (Continued)
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I/S
//FT51FOI1 DO UNIT~aSCRTC, X
1/ SPACEz&UORKSP, K
1/ DISPa(NEV ,DELETE), K
1/ DCB—s.PULL.PATA
1/s
//FT52F101 DO UNITs&SCRTC, K
/1 SPACE.IVORKSP, X
1/ DISPa(NEV ,DELETE), X
I, DCB.S.PULL.DATA
I/S
//FT54F001 PD UNIT4SCRTC, 

- 

X
II SPACE~~UORK SP, - X
1/ DISP.(NEU,DELETE), X
// DCB.*.PULL.DATA
I/s
1/ PEND

Figure C-6. (Continued)
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