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ABSTRACT

\:

}Simulation Scheduling is a comprehensive software package for project
scheduling and analysis developed at the Operations Research Center of the
University of California at Berkeley. It is designed for use in project-oriented
production systems which have inflexible resource capacities limiting the exe-
cution of multiple projects with uncertain work requirements. The package
operates on an 1BM mainframe utilizing the VM/SP operating system to compile
CME Fortran interactive commands and batch processing code. As described in

. this manual, the user may interactively edit data, perform simulations and sta-

tistical analysis, create schedules and obtain tabular or graphical output. . - ’
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1. Mktroduction

Simulation Scheduling is a comprehensive software package for project
scheduling and analysis developed at the Operations Research Center of the
University of California at Berkeley. It is designed for use in project-oriented
production systems which have inflexible resource capacities limiting the exe-
cution of multiple projects with uncertain work requirements. Both tabular

and graphical output for project schedules and risk analysis are provided.

The software is a result of 10 years of research at U.C.Berkeley concerning
the development of mathematical models and techniques for production
management, sponsored by the Office of Naval Research and the Puget Sound
Naval Shipyard. A biblography of research reports and articles describing the

various aspects of this research is provided in section 8.

The simulation scheduling package operates on an IBM mainframe utilizing
the VM/SP operating system to compile CMS Fortran interactive commands and
batch processing code. With appropriate modification, the Fortran code could

be adapted to run on other systems.

Section 2 of this report discusses management use of Simulation Schedul-
ing. In section 3, data requirements are summarized. In section 4, important
aspects of the mathematical models of production incorporated into Simulation

Scheduling are described.

The on-line User's Manual for Simulation Scheduling is presented in section
5. In this User's Manual, some familiarity with basic CMS commands and For-
tran formats is assumed. For a discussion of basic CMS commands, the reader
is referred to the manual "Getting Started with CMS", Computing Services, 218

Evans Hall, University of California, Berkeley, CA 84720.

Sample output reports, graphics, and listings of all programs and execu-

tion flles are provided in the Appendices.




2. Management Use

Simulation Scheduling is intended to be used to manage individual projects
in conjunction with aggregate planning techniques for inter-project analysis. It
is a powerful tool for scheduling project activities and for allocating scarce
resources among project activities, and for risk analysis of project budgets and
due dates. However, in the management of a project-oriented production sys-
tem, major decisions must be made involving aggregate-level planning issues
which are not considered in the Simulation Scheduling Package. These deci-
sions include the planned allocations of available resource time among projects,
and the establishment of major milestone target dates for each project.(For an

advanced analytical methodology for aggregate planning, the reader is referred

to Leachman and Boysen [1985], Boysen [1983] and Leachman and Boysen

[1982].)

Simulation Scheduling requires as input data the allocations of resources
to a project and its target milestone dates. Resource allocations to a project
are treated by Simulation Scheduling as inviolable capacities for the project, on
the grounds that exceeding such allocations would impact other projects. The
scheduling algorithms within the Simulation Scheduling package derive
schedules meeting the target milestone dates (if feasible) without exceeding the

allocated resource levels.

The Simulation Scheduling package may be used to perform two different
types of analyses which are termed deferministic and probabilistic. In deter-
ministic analysis, a project schedule is derived assuming work requirements for
the activities of the project are known. In addition to the schedule, resource
load profiles corresponding to the schedule are provided as output. In proba-
bilistic analysis, scheduling of the project is simulated many times with activity

work requirements randomized according to probability distributions. The
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user must specify distributions defining probabilities of unplanned rework ;«.
activities. In addition, the software incorporates uniform distributions which e
randomize the work content of planned activities over a 80-120% range of given

estimates. Y

Simulation Scheduling provides confidence curves for the realization date

of each milestone and confidence curves for the total hours required of each

. resource. Resource load profiles reflecting a user-specified confidence level ~
also may be obtained. Reviewing the results of such simulations, the user can
assess the risks that trial project milestones and resource budgets can not be

met. o
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8. Summary of Data Requirements

The data requirements of Simulation Scheduling are briefly summarized
below. A thorough discussion of input procedures and formats is provided in
the on-line users manual reproduced in section 5. Some of the data items are
novel compared to other project scheduling software; for this reason, a briet
discussion is provided in section 4 of the mathematical models of production

incorporated in Simulation Scheduling.

CPM Activity Network -- An activity-on-arc network of all planned activities is

specified using (I.J) notation. The "normal” duration for each activity is

specified.

Resource Hours -- For each activity, estimated total hours of each scarce
resource to be applied to the activity are specified. Resources are identified by
a designated "shop” number. Subcategories of each resource (for reporting
purposes only) are designated by a "work center” number. Activities whose
resource utilization levels are not adjustable are so designated with a flag in the

"activity type" field.

Target Project Completion Date -- A target due date for completion of all activi-

ties is specified.

Target Milestone Dates -- Target due dates for any other events also may be
specified. If feasible, schedules willﬂbe developed meeting the target dates.
Activities following such an event will not be scheduled to start earlier than the

target date, unless all predecessors are complete and it is necessary to do so in

order to meet other due dates.

Shop Capacities -- Time varying levels are specified for each resource allocated
to the project. The user specifies the hours/day of each shop available to the

project and an effectivity date such levels apply. Multiple levels and effectivity

dates are allowed.
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Flow Transfers -- Dependent activities which overlap instead of being separated
by strict precedence bave a flow transfer percentage specified to define the

required lag in the progress of the two activities.

Rework Subnetworks -- For probabilistic analysis, subnetworks describing
potential rework are defined. Each rework subnetwork consists of alternative
paths of rework activities which may be required following a particular activity

in the CPM network.

Calendar Data -- The starting date of the project to be scheduled/simulated

and a list of non-working days is provided.

Reporting Dates -- A list of dates for reporting shop and work center loading

statistics is provided.

Miscellaneous Parameters -- To initiate Simulation Scheduling, various parame-
ters must be specified. These include the number of simulations to be per-
formed, the number of work days simulated, upper and lower bounds for

activity intensity, and the intensity assignment policy.
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4. Mathematical Models of Production :::::.
Simulation Scheduling utilizes the network logic of Critical Path Methods :‘
(CPM). However, restrictive assumptions of CPM have been relaxed so that the E.
scheduling model more realistically simulates work in a project-oriented pro- .‘:
duction system such as a naval shipyard. For example, when using CPM, one ‘
schedules a project assuming the activities have pre-specified durations, or, in
probabilistic analyses, assuming activity durations have pre-specified probabil-
ity distributions. In reality, the durations for many activities are adjustable _
according to the intensity of resource applications to the activity. In Simula- i )
tion Scheduling, the duration for each activity evolves according to the simu-
lated application of resources to the activity. Simulation Scheduling deter- "':
mines efficient activity durations and schedules by efficiently allocating project _
resources among the activities of the project. ‘
The mathematical details of the model of production and of the scheduling N
algorithms which are incorporated into Simulation Scheduling are presented in
Dincerler [1985] and in Leachman and Dincerler [1988). We briefly review the
concepts of the model of production here so that the reader may better
comprehend the use of data in Simulation Scheduling. The review is broken ;::‘_::
into sections discussing Resource Utilization, Activity Dependencies, and Proba- \-
* listic Networks. - ?
4.1. Resource (tilization -
In Simulation Scheduling, it is assumed that all scarce resources utilized by
an activity are applied proportionally. Under this assumption, the fraction of -
the total requirement of a resource that is applied to an activity on a particular E::
day is the same for all resources utilized by the activity. This common fraction E:N','.
%y “,

is termed the intensity of the activity on the particular day. For example, an

intensity of 0.05 on day ¢ would mean 57 of the activity is performed on day ¢,
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i.e., 5% of each of the resource requirements of the activity are consumed on
day £.

In CPM techniques, it is assumed that activity intensity is constant from
start until completion. The value of this constant is the reciprocal of the pre-
specified activity duration. However, in Simulation Scheduling, activity inten-
sity is allowed to vary between upper and lower limits defined by the user. The
user defines a normal duration for each activity which corresponds to a normat
intensity, i.e., to normal rates of application of resources to the activity. The
user also defines upper and lower bounds on activity intensity, expressed as
percentages of normal intensity. For example, an intensity upper bound of
150% would mean the rates of resource applications could be up to 150% (3/2)
of the rates corresponding tv normal duration. If the intensity of the activity
were maintained at upper bound from start to finish of the activity, the result-
ing duration would be only B7% {(2/3) of the normal duration. In Simulation
Scheduling, the user may identify fixed intensity activities. Fixed intensity
activities are ones whose intensity must be held constant at the level
corresponding to normal duration. Such activities would include, for example,
test activities whose manning levels are not adjustable. All other activities are
assumed to have intensities which are adjustable between the upper and lower

percentage limits.

Figure 1 displays example intensity patterns. The graphs of activity load-
ing of each resource utilized by the activity would be proportional to the
activity's intensity pattern. Graph (a) displays the case in which activity inten-
sity is constant at a level corresponding to normal duration. This is the only
case allowed by most CPM techniques. A fixed intensity activity would have

such a graph. Graph (b) displays a case in which activity intensity starts at a

low level, but is upgraded enough as time goes on so that the activity is still
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(a) OONSTANT, NORNAL INTENSITY : 7
Intensity 3

Upper Boundt 3
Norml-r .
Lower Bound+$ ‘
Start Finish Time 7]

- - _, '

Normal Duration

(b) INTENSITY AT LOWER BOUND AT FIRST, UPGRAIED LATER
Intensity
Upper Bound+

Normal+

Lower Bound+ .___l

Start Finish Time

(c) INTERSITY CONSTANT AT UPPER BOUND

Intensity
Upper BoundT
Normal<+
Lower Bound+
.l
Start Finish Time
Normf,mration
(d) INTENSITY UPGRADED AND DOWNGRAIED
Intensity
Upper Bound4
Normal+4
Lowe!‘ Bound--
1
Start Finish Time
FIGURE 1

EXANPLE INTENSITY PATTERNS
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completed in the normal duration. Such & case might arise in & situation where
a number of activities are completed while the activity in question is in pro-
gress, and the freed up resources are redirected to the activity in question.
Graph (c) displays a case in which activity intensity is constant at the upper
bound, as might arise when resources are plentiful. Graph (d) displays the

most general case, in which activity intensity is both upgraded and downgraded.

In Simulation Scheduling, the user must select one of two alternative inten-
sity assignment policies, known as Upgrading Only and Upgrading and Down-
grading. In the Upgrading Only policy, resources can not be withdrawn from an
activity in progress. Graph (a), (b) and (C) represent cases allowed by the
Upgrading Only policy; graph (d) represents a case not allowed by the Upgrad-
ing Only policy. On tb- other hand, all cases are admitted under the Upgrading
and Downgrading policy. In general, more efficient resource utilization and
shorter project durations are feasible when activities can be downgraded as

well as upgraded.

4.2. Activity Dependencies

In CPM, work flow is represented with strict precedence relationships
between activities. In Simulation Scheduling, a more general workflow relation-
ship may be specified, known as a flow transfer, which may possibly reduce net-
work size. A-s an example, suppose 5 pumps are to be fabricated and then
installed. As fabrication of each pump is completed, the pump may be
installed. Using CPM, it would be inaccurate to have one activity representing
the fabrication 5 pumps preceding one activity representing the installation of
5 pumps. To be completely accurate, there would need to be 5 separate pump

fabrication activities and 5 separate pump installation activities.

Using Simulation Scheduling, one can define one activity representing the

fabrication of 5 pumps and one activity representing the installation of 5
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pumps, with a 20%-flow transfer specified between them. The 20%-flow transfer
insures that the fabrication activity is always 20% ahead of the installation
activity. For example, installation can not start until fabrication is at least 20%
done, installation can not be 50X done unless fabrication is at least 70% done,
etc. In this way, the application of resources to install each pump will not be
simulated until after the application of resources to fabricate the pump has

been simulated, even though only two activities are used.

We remark that a 100%-flow transfer corresponds to familiar strict pre-
cedence. In Simnulation Scheduling, the default activity network relationship is

strict precedence.

4.3. Probabilistic Networks

In CPM, a given network of activities is scheduled. In probabilistic analysis
using Simulation Scheduling, an overall network is scheduled which consists of
the given network appended with randomly generated rework subnetworks.
Many different overall networks are scheduled in the course of probabilistic
analysis. The user of Simulation Scheduling must provide input data defining
the probabilities and structure of the rework subnetworks, briefly described as

follows.

For each rework subnetwork, the user identifies the activitx of the given
network which immediately precedes the potential rework. For purposes of
discussion, we term this activity in the given network as a "test activity”. The
rework subnetwork following the test activity is defined in terms of alternative
paths of rework activities. Each path is termed a "branch”. The user defines
the probability that each branch will arise following the test activity. The
branch probabilities may sum to less than 1.0 to represent the case in which

there is a chance that no rework is rcquired.
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A graph of an example rework subnetwork is presented in Figure 2. Activi- '\S
ties are represented as arcs identified with (1,J) numbers. Activity (702,336) is o~

’ the test activity in given network. There are three rework branches following ;':

'.d ¥
this test activity with probabilities 0.35, 0.20 and 0.05, respectively. The first .

AL
branch consists of the sequence of activities (R110,R111), (R111,R112),

} (R112,336). The second branch consists of the sequence of activities "-.}j'
(R113,R114), (R114,R115), (R115,336). The third branch consists of a single -
activity (R116,336).

For each rework activity on each branch, the user specifies a normal :::"\:'
resource mix (e.g.. normal crew requirement). The user also specifies 2 proba- *‘:
Y
bility distribution for the duration of the rework activity that would be realized
if the normal resource mix were applied. This distribution is expressed in .'_,
discrete form. For example, the duration distribution for rework activity ;:f
i
(R110,R111) might be 1 day with probability 0.25 and 2 days with probability £,y
0.75. Up to 5 alternative durations for each rework activity may be specified. R
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5. On-Line User's Reference Manual

The User's Reference Manual is contained in the file "USERS MANUAL"

5 % !
WS

ey

included in the software package. This file may be viewed on-line. Hard-copy

]
L]

may be obtained by printing out the file. A listing of the file follows.
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INTROCUCTION
SIMULATICON SCHEDULING 1S A COMPREHENSIVE SOFTHWARE PACKAGE FOR
PRJUJECT SCHEOUL ING AND ANALYSIS. THE PACKAGE REQUIRES BOTH USER-
PR.PARED INPUT FILES AND INTERACTIVE INPUT TO GENERATE PROJECT
SCHLOULES. BUTH TABULAK AND GRAPHIC OUTPUT ARE OBTAINABLE.

THE PACKAGE CONSISTS GF A SERIES OF CMS FORTRAN EXECS (TERMED
®COMMANDS®™ IN THIS MANUAL) FOR DATA ENTRY, DATA PREPARATION, SCHEDU-
LING SIMULATIGN, GENERATION OF QUTPUT REPORTS/GRAPHS, AND STORAGE/Z
RETRILVAL DATA AND RESULTS. THIS MANUAL OISCUSSES THE USE OF TVHESE
CUMMANCS AND THE FURMATS OF INPUT FILES WHICH MUST BE PREPARED BY THE
USCR. IN ADDITIUN, AN AEBREVIATED GUIDE FOR REMOTE LOG-ON TO THE
Ue Co tEKKELEY CIMPUTER AETWORK 1S PROVIDED.

FOR A GEMNERAL DISCUSSIOM GF THE USE, CAPABILITIES AND MOOELING
ASSUFPTIONS OF SIMULATICUN SCHEDULING, THE USER 1S REFERRED TO “GUIDE
TG SIFULATICN SCHEDULINC®™, BY Re Co LEACHMAN ET AL., REPORT 86-1,

CFERATIINS KLSEARCH CENTER, UNIVEKSITY CF CALIFORNIA, BERKELEY,
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USERS MANUAL A VM/SP CMS RELEASE 3.1.E 851112y CFC - U.C. BEKKELLY ;

LRLEELITILSAICRELL I LBV ILEICNE S

2 s
® LOGON PRDCEDURE o
¢ %

s SUBELLITLTLEBLLSTEF LIV BESILLHS

USING A TERMINAL EQUIPPED WITH A MODtM, THE U.C.BERKELEY
COMPUTER NETWORK MAY BE ACCESSED BY DIALING (415)642-6049 (kR
(4151)642-6870. THE SE PHONE NUMBERS CUONNECT H®ITH 1200 BAUUL
EVEN PARITY PHONE PORTS, IF YOU PLAN TO UPLOAD/OORNLOAD
FILES FROM A PERSUNAL COMPUTER, PLEASE REFER 1L THE “KERM]IT®
TERMINAL EMULATDR REFERENCE MANUAL 4 AVAILABLE FROM U.C.BERKELEY
COMPUTING SERVICES,

AFTER CONNECYING TO THD U.C.BERKELEY COMPUTER NETWORK,
THE SCREEN WILL DISPLAY LINES AS FCLLONWS. THE USER SHDULD
KEY IN THE UNDERLINED PORTIOMS,
CF C 2 PORY SELECTCR 2
REQUEST ¢ CAD

- —

ENTER TERNMINAL TYPE ¢ VTI100 (KEY INM THE APPRDPRIATE 1D FDR ‘DUR
-—===  TERMINALS IF YOU USE AN IBM PC,
THE 1C IS “KERMIT®)

(USE CONTROL Z TO CLEAN THE SCREEN; THEN TYPE?)

L YOURNAME (L STANDS FOR LOGON, "YCURNAME™ MEANS YOUR ACCOUNT
—ece-ceeocc NAME)

ENTER PASSHWORD : YOURPW ("YOURPW™ MEANS YOUR PASSHWORD)

—— oo l ,comme -

R e 'J
tatatata
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111 111 ISVBLLLVLCLVEELORITISVILIFISEIVTBEIVTIT LT $3LE LIS
1 1 %  SUMMARY COF STEPS FOR DATA PREPARATION, =
1 1 %  SIMULATION SCHEDULING » OUTPUT REPORTS, =
1 I 3  AND STCRAGE/RETRIEVAL OF CATA & RESULTIS =

111 111 & F2BLELBBSE LR EE LS ZIE SIS VLIPS ILLE LTSS

A LISTING OF THE STEPS REQUIRED TD CPERATE THE SYSTEM IS PRCVIODED
IN THIS SECTION. A DETAILED DESCRIPTION OF EACH STEP IS PROVIDED
IN FOLLOWING SECTIONS.
A. SUMMARY OF STEPS FOR DETERMINISTIC OATA PREPARATION
1o PREPARE INPUT FILE NAMED “SHIP DATA®

2. EXECUTE COMMAND “STARTDAY®™ (INTERACTIVE INPUT OF PRDOJECT STARTY
DATE)

3., EXECUTE COMMAND "CALENDAR® (INTERACTIVE INPUT OF CALENDAR CATA)
9. EXECUTE COMMAND “MILES"™ {INTERACTIVE INFUT OF MILESTONE DATES)

@

Se EXECUTE CGMMAND "GEN® (COMPILATICN OF NETWORK AND CALENDAR
OATA)

¢ 6. EXECUTE COMMAND “FTRANY (INTERACTIVE INPUT OF FLOW TRANSFERS
AND CCMPILATION OF NETWORK DATA)

7o EXECUTE COMMAND “CAPDATE® (INTERACTIVE INPUT OF CAPACITY
EFFECTIVITY DATES)

8. EXECUTE CCMMAND "SHOPCAP®™ (INTERACTIVE INPUT OF SHOP CAPACITIES
AND CCMPILATICN OF CAPACITY DATA)

9. EXECUTE COMMAND “REPDATE™ (INTERACTIVE INPUT OF REPORTING DATES)

Be SUMMARY OF STEPS FGR PROBABILISTIC OATA PREPARATION
1. PREPARE INPUT FILE NAMED “REWIRK CATA™
2. PREPARE INPUT FILE NAMED “RRES DATA®
&€ 3., EXECUTE CCMMAND ®SIMGEN" (COMPILATION OF PRCBABILISTIC DATA)

& NOTES THESE STEPS MUST BE PERFURMED EVEN WHEN DATA IS RETRIEVED.
SEE PART E. BELCW.

A N S C L o .-'.... R . . ‘-_,_...‘- ..................
P ST AL TS S S SRR P St

AL WL T WP T - P Y L B R .. [N et Lt et e . L
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FILE: USERS MANUAL A VM/SP (MS RELEASE 3.1.E €51112, CFC = U.C. BERKELLY 5:
o
C. SUMMARY OF STEPS FOR CPERATION OF SIMULATION SCHEDULING 2
1. PREPARE INPUT FILL NAMED "BPARAMR DATA® (OPTICNAL) o
2. EXECUTE COMMAND “SIMSCHED® (INTERACTIVE INPUT OF DPTIONS ANL ;g
PARAME TERS AND EXECUTION OF SCHEDULING) =
-
D. SUMMARY OF STEPS FOR OUTPUT REPIRTS AND GRAPHICS =
1. T0 GET REPORTIS, EXECUTE COMMAND "CUTREP® (INYERACTIVE INPUT 2
OF OPTIONS). g
2. 10 GET GRAPHS, EXECUTE COMMAND "GRAPHY (INTERACTIVE INPUT UF
OPTIONS).
E. SUMMARY OF STEPS FOR SAVING AND RETRIEVING DATA/RESULTS :
1. T0 SAVEs~ EXECUTE COMMAND YKEEP* (INTERACTIVE INPLT OF PROJ C1 =
NAME). s
2. 10 RETRIEVE, EXECUTE COMMANC “RETRIEVE® (INTERACTIVE INPUT OF -
PROJECT NAME), AFTER RETKIEVING DATA, STEPS 5 & 6 OF PA:1 0
A AND STEP 3 OF PART B MUST BE PERFORMED. OTHER STEPS DF CATA o
PREPARATION NEED TG BE PERFLRMED CNLY IF DATA IS TO BE CHANCED. =3
Y
:j'.::
o
r
. '(
::;::
-l
'\-_!
.‘:\‘
':k\ «
)
- oeoee 3 - oo ;. :.‘

.......................
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111 111 111

1 1 | %
] 1 | g
$ 1 I g

Al VM/SP CMS RELEASE J3.1.E 851112, CFC = U.{. BERKELEY

GPERATING INSTRUCTIONS
FUR

OETERMINISTIC DATA PREPARATION
111 111 111 3 SCSSeS3RGSISSIBICLISER LTI L ELLIPB000L 08

le PRLPAKE CRIGINAL NETWURK FILE

le FREPARE THE CRIGINAL NETHWI-K
FJIKMAT AND DESCRIFTYION OF THIS FILE ARE AS FOLLONS:

DATA FILE NAMED

DATA 1TEM TYPE FIELD
1 NUCE 1q lo-19
J NOUCGE 14 22-25
StOP NUMBER 13 271-29
WCRK CENTEK 12 30-31
HCUR S 1% 3s-38
NCKMAL DURATICN 13 41-43
ACTIVITY TYPE 11 62

MTE S

CSERER SRS SR ELLLEHSRIFIC L LEINPECLTIELLHECRVB0D

%
L J
©

*SHIP DATA®. THE

IN ACTIVITY TYPE, IF THE INTENSITY CF THE ACTYIVITY IS FIXED

FPLEASE INPUT 1,

LEAVE JT BLANK.

EXaMPLES

3902599311843
3502599311867
1¢Ce599711365
3902599311843
letce585311400
1602599321643
1¢0¢599221820

il IF Trit ORIGINAL NIETWORK FILE 1S

NG,

IF THE INTENSITY CF THE

SH/nWC

MAN NCRMAL

HOLR DUK,

40 100

FILLUWING PROCEDURL TOU READ IT:

Ae LAEEL THE TAPE NAME WITH THE

UeCe CCMPUTER CLNTLER,

Bs USE CLFMMAND

YUUR ACCOUNT,

“DIFM MOPR®™ 10 FINT THE DISK

102683
070284
102¢83
102683
102¢83
102683
103183

STURED ON A TAPE,

ACTIVITY 1S VARIABLE

ACT.

TYPE
041985 1
041985
102883 1
072084
041985
041985
011885
USE THE

NAME ®SHIP®™ AND DELIVER 10

WRITE PASSWORD OF

HEREy WE ASSUME IT 1S “SHIPYARD®.
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FILL: USEES RANUAL Al VM/SP CMS RLLEASE 3.1.E 851112, CFC - U.C. BERKELEY
C. USE CLMMAND ®1APDSK®™ TO FEAD THE DATA FROM TAPE, THEN
TYPE IN THE FULLONWING COMMAND 10 SUBMIT JOB.
®SUBMIT TAFCSK CLASS B*™

THE VAPE kILL FU LOADED AT THE U.C. COMPUTER CENTER AND
THE CUNVENTS READ INTO YCUR ACCCUNT.

2+ ENTER PRUJLCT STARYINC DATE

USE COMMAND "STAFTDAY® 7O KUN THE PROGRAM, THE PROGRAM WILL lié
ASKk YCU TO INPUT THL FRCJECT (CR REMAINING PROJECT) STARTING DATE. iRg
LVENTS WHICh HAVE ML FREDECESSORS ANC WHICH ARE NOT MILESTONES ,;ﬂ
WILL BE ASSIGNED THIS DATE. -l

STAKTUAY

EAMMPLE : (INPUT THEL UNGEKLINED PORTION) q

PLEASE INFUT THE STARTING DATL OF THE PROJECT (MM,DD,YY)

9+3,63 n

o R I AT
b P U SN T B )

USt CUMMAND "CALENDALR™ TG RUN THE PRCGRAM. THE PROGKAM
WllL ASK YOU TO INPUT WORKING CAY OPVIONS FOR SATURDAY AND
SUNDAY. THE PROGPAM WILL GENERATE A WORKING DAY TABLE FOR
TEN YL ARS USE. PLL £SE FOLLUW THE INSTRUCTIONS DISPLAYED
UN THE SCREEN.

EX&MPLE ¢ ( INPUT THE UNDERLINED FORTIONS)

CAL ENCAK

IN YOUK FACILITY, 1S SATURDAY A WORKING DAY?
1F YES PLEASE INPUT 1, IF NCT PLEASE INPUT O.

. S DA B
RY PRI S A PN S ]

0

A8

IN YOUR FACILITY, 1S SUNDAY A WNORKING DAY? A
IF YES PLEASE INPLT 1, IF NCT PLEASE INPUT O,

-y P
. LA T
. R

. v e e e e ey,
St

LW DN SO I PN PR P o« s s L] - PP P L WA Y
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c

ENTER THE YEAR WHICH YOQU WANT AS THE STARTING YEAR. THE
PROGRAM WILL GENERATE THE WORKING DAY TABLE FOR 10 YEAR®S USE
STARTING FROM THE YEAR YOU HAVE INPUT

19L3

ENTER ANY DATE OF A SUNDAY BETWEEN YEAR 1983 AND YEAR 1992
(MM ,00,YY)

209,86

Y3JU HAVE INPUT DATE: 2 9 1986, IT IS A SUNDAY
BETWELEN YEAR 1983 AND YEAR 15992

INPUT ALL HOLIDAYS (GCTHEK THAN SUNDAYS & SATURDAYS):MM,D0D,YY

AT END OF DATA, PLEASE PRESS RETURN TWICE.
IF THE HULIDAY DATt 1S THE SAME EVERY YEAR,THEN
INFUT 2 MONTH, DAY, 0

1,1,0

1,20,€6

104,40

IF YUU WANT TO CHECK THE HOLIOAYS YOU HAVE INPUT, PLEASE
LIJOK AT THE FILE "HOLIDAY DATE®,.

IF YUU WANT TO CHECK THE WORKING CAY TABLE, YOU CAN LOOK
AT THE FILE "WURKING DAYY.

9 INPUT TARGET DATES FCR MILESTONES

TR T S ST TSRS SRS E TR ESSTSSSSSZCEES R

USE "MILES® COMMAND TO RUN FORTRAN PRCGRAM. THE PROGRAM WILL
ASKR YCU 7O INPUT THE TARGET FINISH OATE FCR EACH MILESTONE.

e eooee 6 L X T X,

........................................... e N N ey e e e -
.'.-..-\._.\, . N BRI I IR '~‘-'-'~'.‘~'-' __________ .
R A N S i R T T S IO L N R, -

PO T DSBS .n:'\p‘t." e n'\'_.\_. _.\_.J.._AE.'-_.'}-J,J,_ PR R S T

..........
.....
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EXAMPLE = (INPUT THL UNDERLINED PORTIONS)
¥ILES S

:
B r"*
* ENTER NUMBLR OF MILESTONES TO Bt ADDED -
5
. 5 ™
LNTER EVENT NUMEER OF MILESTOE 1 o
AND TARGET MILESTCNE DATE. (MMDDYY OR O 1F NONE, E.G. 303, X
122585 Dk 303,0)
: 192,0
3 ENTER EVENT NUMBLh OF MILESTONE 2 e
y ANL TARCET MILESTGNE DATE. (MMDDYY OR C IF NOMNE, E.G. 303,
’ 122585 UF 303,0) -
2 303,1225€5 o
] - - o
L J L - .
Z::;
" 5. CREATE FILES USEG BY THE SYSTEW -4
T S E =S EC T CEZICEITIESSECECSEEEEEEZSEEZEREXSSE
: USE COMMANG ®GEN® T0 PUN THE PEOGRAM. THE PRUGRAM MILL GENERATE o
. MANY FILES FOR INTERNAL USL. &
LN ‘e’ d
N NCTE ¢ :-::

= Ae THE SYSTEM WILL ONLY ACCEPT RESOURCE CAPACITIES AT THE SHOF

. LEVEL. 1F YOU WANT 10 SPECIFY A HORK CENTER CAPACITY, PLEASE
INFUT ®1% IN FRONY OF THt SHOP NUPBER, EG. 13108 INSTEAD OF
3108 IN THL CRIGINAL NETKORK FILE. IN CASE OF TWO OR MORE e
CAFACITATED WORK CENTERS IN CNE SHFOP YCU CAN ADD %2%, ®3%,,... o
IN FRONT GF THE SHLP NUMBER, EG. 23109, 33112.es. IT MEANS -
IN SHOP 31 ME WANT TO CONTRCL THE RESOUKCES ULSED IN MORK CENTERS o

Rd 609.12.... .,~:.

8. IF THLRE ARE ANY CYCLES IN VTHE NE TWORK, THE SCREEN WILL DISPLAY e

A MESSAGE. PLEASE CHECK FILE "BBRANK1 OUT®™ TC SEE WHERE CYCLES >
EX1IST. CORRECT ORIGINAL UATA FILEs AND REPEAT THIS STEP. -4

-—— o oo 7 -
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Pt M ar v

6o INPUT FLUW TRANSFER COEFFICIENTS

ST S EETE T I EFITEZEREEEISIEESETEESEERE

JSE CIMMAND “"FTRAN® 10 RUN THE PRIOGRAP AND THE PRCGRAM WILL ASK
YOU TJ INPUT THE FLOW TRANSFER CCLFFICIENT. EVEN IF YOU ALREADY
HAVEL ENTERED THE FLCW TRANSFERS, YOU PUST EXECUTE THIS PROGRAM
N IF ANY CHANGES TO THE NL TWORK HAVE BEEN MADE.

CXAMPLL ¢ (INPUT THE UNDERLINED POIRTICNS)
- FTRAN

—— e e

%j 15 THE FILE "BBTKC DATA®™ UF FLOW-TRANSFER INPUTS ALREADY COMPLETE?
- IF YES, EXEC WILL COMFILE THE NETWORK
o Y IF YESe N 1F YOU W&NT TO ENTEK NEW ELATA FOR FLCW-TRANSFERS,.

> ]
5 ENTER NCDE ANC CUEFFICIENT OF FLCW TRANSFER

{ tsGe 303,0.5 FUR NODL 303 AND COEFFICIENT 0.5 )
tNL OF DATA; TYPE RETUKN ONLY

104, 0,850
1616y C.9C
5 » [ ]
y - -

RLTE 2 THIS PRUGRAM FPK_PARES THE FILE OF TRANSFER COEFFICIENTS
.. BLTIWEEN EACH PREDECESSOFR AND 17S FOLLOWERS AS WELL AS
:: BETWEEN EACH FOLLOWER AND 11S PREODECESSORS.

7« PRLFEARE CAPACITY FILE

TS XESETzZ S SEZEZ==ZEZ=S322T =2

N I. USL CUMMAND “CAPDATL®™ TU RUN FORTRAN PROGRAM AND THE PROGRAM
- WILL ASK YOU TU INFUT CAPACITY EFFECTIVITY DATES
INTERACTIVELY. .
EXWMPLE @ S
e
CAPDATE o
’ cemeceee e
ENTER DATES WHEN SHOP CAPACITIES CHANGE. STARTING DATE OF ]
S IR
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1.

PRUJECT 1S 9 3 1983, PLEASE ENTER ALL ODATES AFTER VTHIS
VIME WHtM SHCP CAFACITIES CHANGES.
1F ENU OF DATA PLEASE PRtSS RETURMN TWICE.

1,%,86

2,20,80

USE CCHMMAND ®SHOPCAP®™ TO RUN THE PROGRAM & THE PROGRAM WILL ASK
YU IF YOLU WISH TO INPUT THE SHOP CAPACITIES CORRESPONDING 10
EACH EFFECTIVITY CATE. 1F YOU ALREADY HAVE THE FILE

*BEBCAP ULATA®™ YOU CAN ASK Tht PKOGRAM 70 CUMPILE THE DATA
DIKECTILY.

EXAMPLE ¢ (INFUT THE UNDERLINED PCRTIONS )
SHLPCAP

D] YOU ALRLACY HAVL THE H1it BBECAP DATA FDR SHDP CAPACITY
INPUT 2 IF YES, EXEC WILL CUMPILE THE CAPACITY DATA
Y IF YES, N JF YOGU KANT TO ENTER NEW DATA FOR SHOP CAPACITY.

N

ENTER SHUP, NUMBER OF EFFECTIVIIY DATE, AND CAPACITY EXPRESSED
IN HOURS/DAYe (EeGe 31,4,100 FOR SHOP 31, &TH EFFECTIVITY DATE,
100 MANHUURS/DAY)

(1f NC CAP BUUNC FCR ALL SHOPS, EMNTER 0,0,9999)

FIRST EFFECTIVITY CATL 1S STARTING DATE OF PROJECT, SECOND
EFFECTIVITY DATE 1S THE HIRST DATE ENTERED IN “CAPDATE®, ETC.
AT END GF DATA, TYPL RETURN DNLY

Ce0,9999

—caocoesee

END UF DATA, THANK YU cecee

AFTER ENTERING ALL DATA, EXEC WILL COMPILE THE CAPACITY DAlaA.

moocoee () sceoocew

~~~~~~~~~~

\
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Be OLFINL REPORTING DATES FUR STATISYICS ON RESOURCE USE

=S S CEEZESEESEE S ErFEFE E RS SR ST EREFErfFAESEEESEEZIETRESBESSEES S

USE COMMAND ®REPDATE® TO RUN THE PROGRAM, FOLLOW THE INSTRUCTIONS
ON THE SCREEN AND INPUT THE REPORTINGC CALENDAR DATES WHICH WILL
OLFINE PERICDS OF TIMLC OVER WHICH AVERAGE RESOURCE USAGE WILL

BL REPCRTED. THE PRUGRAM WILL AUTOPFATICALLY INCLUDE THE CAPACITY
CHANGE DATES IN THE REPORTING DATES, SO» YOU JUST INPUT THE
REPCRTING DATES OTHER THAN CAPACITY CHANGE DATES.

oy Sl 'r-v'.T.'r'.'

. e
.
y 'y W

EXAMPLE : SAME AS THE EXAMPLE IN SECTICN 7.1.

s
-ty '. °,

9. RUN DETERMINISTIC NETWURK PROBLEM

L. SRS rEE - TE S S S S RITESESSSETTTTTETEES

AT TH1S FOUINT, ALL THE OATA FOR OETERMINISTIC ANALYSIS ARE READY.
I+ YOU WANT TO RUN THE DETERMINISTIC ANALYSIS, YOU MAY SKIP

THE NLXT STAGE (PREPARATION OF THE PRCBABILITISTIC DATA)s AND GO
DIKECTLY TC SECTYION Vo USE COMMAND ®*SIMSCHED®™ FCR SIMULATION :
SCHEDULING, FCR DETAILS PLEASE SEE SECTION V, OPERATING .
INSTRUCTIONS FUR SIMULATION SCHEDULING.

22EFEIBL LT LERTE XS L T LELLELLLTICEEISLE L LS AITIACR LD

o END OF DETERMINISTIC DATA PREPARATION s o
LEEE S SPTISSITILL VS L T AVLILN LTI L LSV IILINBL S SST o

..... - 10 cooaoe
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-:’.
Q%
111 111 111 p 223 3-23-3 23 42-3 223322333 33232231335 F -1 37192733 24
1 1 1 $ OPERATING INSTRUCTIONS 4 .
1 1 1 * FOR ¢ 2
1 1 1 < PROBABILISTIC DATA PREPARATION ¢ P:
111 ) | < b2--2 32223223221 1221 23 3.+ 32 F -3 31333 533023~ -33.7-.3..73 L
-~
%!
THU FOLLUWING PROCEDURES CREATE DATA FOR TEST REWORK LDOPS. i
le CRLAVL FILL OF REWOKRK ACTIVITIES 2f
 EE T S S E S S S S S rECTLEE S S S S EC S SSTSZESESES >
DLSCRIBE REWCRK SUBNETKORKS IN TERMS OF AN INPUY FILE FOR REKORK ;%T
ACTIVITILS LABELED BY THE (I,J) PAIR JOENTIFYING THE TEST WHICH ]
THt POTENTIAL REWURK FOLLONKS. TH1S FILE 1S CALLED “RENWORK DATAY '{
aN FIRMAT U AG oA oA G o)X oF 021X, A%,1%,A0,1X,11,5(1%X,13,1X,F¢.2)). -b
A SMALL EXAMPLE FULLDMS : -
TLST ACT. ERNC KEWOKK ACT. CI1STRIBUTION OF RENORK DURATION <.
] J PRIOE 1 J TYIE D1 P] D2 P2 D3 P3 04 P§ D5 PS5 }}(
9¢9:% 8§03 e2¢ K111 903 1 1 .99 2 «01 i}
9C%% 603 2< Rl12 903 1 .9¢ Py «01 h:
89T 903 e2z R113 903 1 l .99 0 +01 oot
4936 9C3 «4% R1ll4 902 l .99 P4 «01
te3is 903 «0% R11% R1l1¢ 1 1.00
8536 9(3 K116 R117 2 1.00 N
6939 9(3 F117 R118 1 1.C0 v
0939 9C3 R118 903 1 <40 C «60 n:
303 ¢&el «8C R928 860 4 30 6 «20 7 030 13 ,20 gL
B8LHE B24S +43 K126 B34S 2 1t 3 21 & 26 S .24 T <11
8066 8349 «0Ek R127 B3A9 2 <l2 4 o146 5 L1C S .03 0 461
805 ¢&1C «5C R126 810 ! 72 2 026 3 .02

It. ThE FIRST TRO ROFS, POTENTIAL RESORK FOLLONING THE TEST (9095, -
9G3) 1S DESCRIBED. WITH PROBAEILITY D.22, REWORK ACTIVITY (R111,903) N
WlLL EE KEQUIRED AFTER (9095,903) 1S EXECUTED, BUT BEFDRE ACTIVIVIES T
W1TH 1=903 CAN BL IN1TIZTLO. WiTH PROEBABILITY 0,22, REWORK ACTIVITY
(R112,903) kiLL Bt REQUIFLD INSTERAD. h1TH PROBABILITY 1.00-(0.22 L
40.22)=0.5069 ML KEWORK FCLLOWING THE TEST (9095,903) 1S REQUIRED. K
ELTH ACTIVITIES (R111,902) AND (R112,902) HAVE A NORMAL DURATION o
OF 1 CAY wiTH FROBABILITY 0.99 AND A NORMAL DURATION OF 2 DAYS NI1TH
PFJLALILITY 0.01.

THL ACTIVITY (R111.,9C3) 1S &4 FI1XED INTENSITY ACYIVITY (VYPE 1), T
Whilt (R112,903) 1S A VARIABLE INTENSITY ACTIVITY (BLANK TYPE). e

NUTEL THAT A REWORK BRANCH MAY INCLUDE MORE THAN ONE ACTIVIVY h
IN ORDER T0O MODEL MAJOR KLWOKK INVCLVINE SEQUENTIAL STEPS NWITH D
DIFFERENT RESOUKCE. o

—onoee 11 cosens
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MIXE <. FCR EXAMPLEy THE TEST (£939,903) HAS TWO POSSIBLE REWORK
BFANCHES FOLLOWING THE TEST. NO REWIRK IS REQUIRED WITH PROBABILITY
1.00-(C.45+0.05)=0.50. BRANCH (R114,503) IS REQUIRED WITH PROBA-
PILITY 0.45. BRANCH (R115,R116)-(R116,R117)-(R117,R118)-(R118,903)
IS REQUIRED WITH PROBABILITY 0.05.

2.CREATE FILE OF REWORK RESGURCES REQUIREFENT

CREATE THE FILE "RRES D, TA" EXPRESSING SHOP/WOURK CENTER AND CREMN
REGUIREMENTS FUR REWURK IN THE FURMAT(14X,A5,A5:1X¢15,2X,11).
A SMALL EXAMPLE FOLLOWS @

TELT ACTe BFNCH REWORK ACT. NO OF
1 J PROE 1 J SH/WC HOURS/DAY
9095 903 .22 R111 903 7204 8
9G9% 903 .22 R111 903 5¢02 8
9095 903 .22 Rll1 903 3¢02 8
9095 903 .22 R112 903 704 8
9095 903 .22 R1ll2 903 5¢02 8
9095 903 .22 R1l12 903 305 8
8697 903 .22 K113 903 7204 8

incTL THAT RESULURCE RATLS (EG. 3 MAN-HCURS/DAY) ARE SPECIFIED INSTEAD

OF TLTAL RESOUKRCE HOURS. TOTAL RESOURCE HCURS ARE COMPUTED AS THE
RATL PER DAY TIMES THE PROBABILISTIC NORMAL DURATICN SPECIFIED IN
YFEWLRK GATAY,

3

CFLATL SIMULATION INPUT FILES

CTEI S S SAEZEITIEZELSRETEZZI S ESSI=ETS

le DEFINE STECRAGE & PEGABYTES

DEF INE STGRAGE 4M

Il USL ®SIMGEN® CUMMAND TO EXECUTE THE PRCGRAM CREATING
SIMULLATILN INPUT.

FTIFLSLEOEVBE TVREE ISV LELIELIGE T LR C VLRSS OV S

s END OF PROGAEILISTIC DATA PREPARATION b
FLIITIHLIPILLTLCL S ESLITRILLI0CTLIVE$ L 4L ST LBL LS
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I 1 s OPERATING INSTRUCTIONS % _
! 1 1 s FOR & 4
p 11 ¢ SIMULATION SCHEDULING % N
: b | 2 l 3322 31322322322 F-23.33-3-2-§ 32 --3-2-2-3 2 2131 32 3222317 ':(
y o~
I. IF YOU PLAN TO RUN THE PROGRAM IN BATCH MODE YOU SHOuLD -

PREPARE THE PARAMETERS® FILE "SBPARAMR DATAY FORMAT(50X,15). "

1F YOU RUN THE PRCGRAM INTERACTIVELY, THE PROGRAM WILL ASK b
YOU 70 INPUT THE PAFAMETEKRS OUN THE SCREEN. AN EXAMPLE DF g

THIS FILE FOLLONWS : -
EXAMPLE 2 FILE "BPARAMR DATA™ e

PROJECT NAME STARTING IN CCLUMN 1 (E.Ge, BAINBRIDGE) Ei

SIMULATION PRMTRS ASSIGNMENT POLICY 1 iy

INTENSITY LOWER BOUND 50 e

INTENSITY UPPER BOUND 100 s

REWORK LOOPS? 1 ,

NUM DF WORK DAYS SIMULATED 1500 o~

NUMBER OF SIMULATIDNS 1 el

TARGET FINISH TIME 121085 x

RLPORT STYLE 1 o

2=

NCTE: Ae. IN ASSIGNMENT PCLICY INPUT %1% FCR UPGRADING INTENSITY 80

ONLY, OR "2 FOR UP 2 DUWN GRADING. A

B. IF THERE ARE KREWORK LDOPS PLEASE INPUT *1%*, IF NOT )

[ J

PLEASE INPUT ®0v,

C. THE TARGET FINISH TIME IS THE DESIRED FINISH TIME FOR e
’ THE PROJECT. IF YOU ENTER %0 THE PROGRAM WILL USE o
- THE EARLY FINISH TIME CALCULATED FROM CPM AS THE TARGET -
: FINISH TIME. .

0. IN REPODRT STYLE, IF YO,U WANT THE REPORTING VIMES =
~ EXPRESSED IN TERMS OF CALENDAR DATES PLEASE INPUT *]1v, ’
] IF YOU WANT TIMES EXPRESSED IN TERMS OF WORKING DAYS T

SINCE START OF PROJECT, PLEASE INPUT %O¥, ol

II. USE COMMAND "SIMSCHED®™ TC RUN THE PROGRAM. THE PROGRAM HWILL %Q
ASK YOU 10 CHODSE BATCH UGR INTERACTIVE OPERATION. PLEASE PR
REFER TO THE FOLLOWING EXAMFLE.

%

EXAMPLE @

RS
o/

.
.

DEFINE STORAGE &M

:"::t"-;‘\

—- - 1 4 ececes

1 CHS

........... T e e e T T T e e e e L e -
e e e N e e e e T T N T T e e

- - e . .
. PR - f B - o . St e U e e e, N
PLYL PE Y, P PO PP GNP O PR P PR OGRS N MFETCTE TG E VSR P PRV S VTV YW A S ol TSR Wiy GRy G Wi, "o e " o

.........




FILES USLERS MANUAL Al VM/SP CMS RELEASE 3,1.E 851112 CFC ~ U.C. BERKELEY

I CHS

SIKSCHED

=12 3.2 222243 212 22 232 2222 22 2232222222220 22

% S 1 m S € H E L s
SEEREIILVSTLVCLEINEE LT IILLTL LI FC S C430B0C 88

SELECT CNE OF THE FOLLOWING OFVION COODES 3

INIERACTIVE RUN WITHOUT TEST-REWORK LCOPS (CETERMINISTIC RUN)
INTERACTYIVE RUN W1TH TEST-REWORK LOOPS (STOCHASTIC RUN)
BATCH RUN WITHOUT TEST-REWORK LOOPS (OETERMINISTIC RUN)
EATCH RUN WITH TEST-RE®ORK LOOPS (STOCHASTIC RUN)

2 WN -
o 00 o 0

- BATCH RUN WILL BE SUBMITTED AFTER 20:00
1

If YOU KUN BATCH THE PROGRAM WILL ASK YOU @
ENTER THE LIMIT OF CPU SECCNDS FOR YOUR BATCH RUN (0 IF NONE)
¢Co

(IN A LARGE NETWORK, ALLOW ABOUT 20 SECCONDS FOR EACH
SIMULATION)

ENTER OPTICN O = KEAD PARAMETCRS FROM INPUT FILE
1 = INTERACTIVE INPUT

1

ENTER PKOJECT NAME ( MAXe 50 CHARACTERS )
BAINERIDGE

LNTER ASSIGNMENT POLICY @
1l = UPGRADING DNLYy 2 = UP & COWNGRADING

1

ENTER LUWEK & UPPER EOUNDS OF INTENSITY 3
( USL PERCENTAGE VALULS EG. 1CO FNR 100%)

...... 1‘ —omeee




..............
.................

FILES USLKS MANUAL Al VH/SP CMS RELEASE 3.1.E 851112, CFC - U.C. BERKELEY

50,150

- e e

ARL THERE ANY RLWORK LOOPS 2 (Y OR N )

N
ENTER NUMBELR OF SIMULATIONS 3 .
. 1 = SINGLE RUN WITH DETERMINISTIC RESOURCE REQUIREMENTS A
t N = N SIMULATIONS W] TH RANDOM RESOURCE REGUIREMENTS e
20 :'4"_: s

EATER MAXINMUM NUMBER OF WORKING DAYS TO BE SIMULATED
9999

LNTZR NUMBELR OF REPUOPTING DATES MHICH YOU WANT
20

ENTEK PRUJLCTY TAKGLT FINISH TIM: (MMDDYY, O 1IF NONE ) o
1210€5

CHCISE ONE OFTION FUR REPORT DATES @ oo
0 = KEPURT IN ROKKING DATES el
1 = REPLRT IN CALENLAR DATES

! T
THANK YOU.  IN PROCLSSINGeceoos s

KLADING FOLL & PRED : Eo
RLADING ACTIVITY-RESUURCE DATA ~

KEADING TRANSFER COEFF ICIENTS :

READING ACTIVITIES DATA S

. READING REWOKK~ACTIVITILS DATR T
: KEADING CAPACIVY(TIML, RESOURCE) i
. READ ING RANK OF ACTIVITVIES -
END LF DATA . INIVIALIZE VALUES FOR SIMULLATION —

¢ START SIMULATION O
©¢ RUN CYCLE = 1 NN
REPIRTING EVENT. TIME 1S 14.00000 N
RLFIRTING EVENY. TIME IS 35,00000 N
KEPORTING EVENT. TIKL IS 57.0000C A
[ ] [ ] [ J [ ] [ J .
[ J L w [ ] [
» [ ]  J e L ]
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55

FILLS USLARS BANUAL Al VH/SP CMS RELEASE 3.1.E 851112, CFC = Ue.t. BERKELEY

COTARERTC O Y
& -

)
N SCHECULER TABLE 1S EMPTY. i
ENC CF SINULATION, TIME 1S 706 .000000 v,
:J." \:
o N
b e 2 22223222343 22222242 323312 X221 222112 4 LE
Y - ¢ k

y

A8 X%

€ END OF SIMULATION SCHEDULING &
b GPERATING INSTRUCTICNS 4

% s .'~'.
N t -2 -2 322233232113 23 3.2 2 2 2 322 £-2-2 £ 2-2-1 4 S
»'\ -
b
by r
s r.'
»
.
}F .
e
.
R
%
-——- e 16 —-—— - - e '

LI T P T e R P P T R PO P .
................. - e
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FILLS USLRS MANLU AL Al VM/SP CMS RELEASE 3.1.E 851112, CFC - U.C., BERKELEY

111 111 111 CHICL L EILLEEBELSL L 4LCRVLLLOSCISLOLSOTT
l I ] € ]
i 1 1 ] CUTPUT REPURTS AND GRAPHICS €
11 1 ¢ ¢

1 111 ¢ SEBLCEL LLELLEESLELIRE L LILOILLHCCLLCCLLRBLE

A. 1F YJIU WANT TO SEE THE PROJECT SCHEDLLE, PLEASE LOOK AT THE FILE
®SCHZOULE OULT¥e. IN A PROBABILISTIC RUN, ONLY THE SCHEDULE DF THE
FLIARST SIMULATION 1S KEFT IN Td135 FlLE.

Be IN ORDLR TO CETAIN REIORTS OF THE SIMULATION RESULTS, A
STATISTICAL PROGRAM CALCULATES THE AVERAGE RESODURCES USED AT
LEACH CONFIDENCE LEVEL FOR EACH SHDP LR MORK CENTER IN EACH
PER]IDL ODLFINED BY THE REPODRVINC DATES. CONFIDENCE LEVELS
FLh THE DATES EACH MILESTONE 1S REALJZED AND FOR THE
TOTAL AMUUNY EACH RESDURCE 1S USED ARE ALSO CALCULATYED.

USL COMHMAND ®"OUIREP" TU RUN FURTRAN FROGRAM, THE PROGRAM
WILL ASK FOK INTERACTIVE INPUT AS FOLLOWS.

EXFVMPLE ¢ (1INFUT UNDEKRLINED PORTIONS)
OUTREP

SELECT ONE UF THE FULLOWING OPYION CCDES FOR OUTPUT (REPORT OUT):

0
1

PRINY
WR1TE TO OISt IN A FILE NAMED °*REPORT QUT?

ENTER REPORTING OPTICP CODE @

SHUPS  GNLY
WOKKCLNTERS DNL Y
SHCPS & WDRKCENTERS

W WA

ENTLR CALENDAR DPTION CODE @

0O = REPORT IN WORKING DAYS
=  REPORT IN CALENUAR DATES

1
1

C. FCR EXAMPLES U+ THE DUTPUT, PLEASE REFER TO APPENDIX A OF

-—- o man o 11 ..... -

':tnf'ri

‘g y
'/"/ "/"-

&
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. FILES USEKS MANUAL Al VM/SP CMS RELEASE 3.1.E 851112, CFC - U.C. BERKELEY :

e *GUIOE TO SIMULATION SCHEOULING®. e,

D. IN ORDER TO CBTAIN GRAPHICAL QUTPUT, YOU SHOULD LOGON TO THE j
j SYSTEM USING A TERMINAL WITH GKAPHICS CAPABILITY, SUCH AS A w
< TEKTRONIX 4015, USE COMMAND ®GRAPH® TO RUN FORTRAN PROGRAM. he!
. THE PRCGRAM WILL ASK YUU TO SELECT WHICH RESULTS YOU WANT TO o
" BE GRAPHED.

' EXAMPLE : (INPUT UNCERLINED PORTIONS)

e LEECLITICILIILETITTE LS IISTReR

e C F AP HE S s

‘ t=2-2 33223222223 3132 X-X2-% 322333

- SELECT GRAPH TYPE YOU WANT : o
1 = MILESTONE 3
2 = LOAD FROFILE .
3 = TUTAL RESCURCE USAGE
4 = TEKMINATE EXECUTICN
2

hadd iy L OAD FRDFILE Al

CrCOSE OPTIEN @ O WCRKCENTER LEVEL o

¥
ot
nn

N SHGP LEVEL =

5 1

. CHCCSL OPTILN 3 O = IN WOKKING DAYS -
1 =

IN CALENCAR DA IE =

1

N -

LNTER SHCP NUMBER ANC CCNFICENCE LEVEL (IN %)

HEED MCRE? Y IF YES, N IF NO =
3 Y
. SELECT GRAPHh TYPE YOU WANT :
1 1 = MILESTCONC

2 = LOAD FRUFILE
...... 1§ —=c=--

.‘P‘
* -

¥




3 I Lk s USERS MANUAL Al VM/SP CMS RELEASE 3,.1.F 851112, CFC - U.C. BERKELEY

3 = TJUTAL RESDURCE USAGE
4 = TEKMINATE EXECUTION

[

L2222 MILESTONE GFAPH csCeS
ERTER MILESTONE NUDE YUU WANT
305

NLED MCRL2 Y IF YES, N 1IF NO
Y

SLLECT GRAPL IYPE YDU WAKY @

i = PMILESTICNE

2 = LOAD FRLFILE

3 = TOTAL RESODURCE USAGE

9 = TEkMINATE EXECUTION

3

Lad il TCTAL  RES(URCE USAGE S L add

ENTER SHOP NUMBER, OFK 9999 $0OR GRAND TOTAL

« 0 4 ) Ak

Y999

NEED MORE 2?2 Y IF YIS, N It ND

N =
LEEEEEEL XSRS TLCSLE L LSBTGS C LSS L S

€ END UF QUTPUT REPDFTS ANC GRAPHICS =
c:::ccczcacc:::c#:zccaec:cetsc##aectcocec

el U =




FILES U3ERS MANUAL Al VM/SP CMS RELEASE 3.1.E 851112, CFC - U.C. BERKELEY

N 111 111 I11 111 SLRCELELLELLIILLTLE I VL ILHICHSVLLCLRRLOCLCOER
A8 1 1 1 1 ° s

1 1 1 I & SAVING AND RETRIEVING DATA AND RESULTS #
» 11 I 1 Y o
N | | 111 I1] & £LR05ELETRNOLBILLRECELEREVLUBEELACTEESCSOOOEI%S

»
]
‘-h J
s

oy 5

I. IF YOU WANT TC SAVE THE CATA AND RESLLTS FOR A PARTICULAR
PRCJECT PLEASE USE COMMAND “KEEP™, THE PROGRAM WILL ASK YOU
TG INPUT THt PROJECT NAME AS THE FILE NAME. THE PROGRAM WILL
SAVE ThE INFUT CATA § KESULTS, SJ YOU CAN USE THE SAME

PRCCEDURE TC RUN UTHER PROJECTS WITHOUT LOSING DATA FOR THE
PRCJECT

EXLMPLE @ (INPUT THE UNDERL INEC PORT ION) =
KLEP e

ce3583¢ KEEP  ¢ottese £

THIS EXEC COPIES THE INPUT FILES AND RESULTS AND LABELS THEM
Wi1TH THC PROJECT 1.C. TO KEEP THLM EMTER THE PROJECT 1.D.
( LP TC € CHARACTERS )

BEAINBK 1D

I1. IF YJU WANT TO RETRIEVE CLD DATA TO MAKE NEW ANALYSIS,
PLEASE USE CCMMAND "RETRIEVE®™. THE FROGRAM WILL ASK YOU T0
INFUT THE PRCJECT J.De. AND THE PROGRAM WILL RETRIEVE THE FILES
ANL GIVEN THEM ACTIVE FILENAMES AND FILEMCDES.

EXAMPLE ¢ (INPUT UNDERLINED PORTOIN)

N P R
. ¢ 'O,I' ’

22122 RETR 1EVE ILTET5E

THIS EXEC RETRIEVES THE FILES YO THEIR ORIGINAL NAMES AND MODES. if

v’

ENTER THt PRCJECTY 1.C. (UP TO E CHARACTERS)
BAINBRID

LT LEL ST CELCESEIRLLL LSS L LIV V0 CISLICCO

-~
-~
»
.
'~
-
DS
e
.
)
[
fad

.
3
~
dhaar
“u
Y
TN
“u
-~
. ‘Q
N

4 END OF SAVING ANC RETRIEVING L

3 CATA AND RESULTS s

FLETLLCE SRS E CSETEOLAILSETC S E B0 L LIS LS
coaacase 20 —oonee
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