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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 IBM mainframe utilizing the VM/SP operating system to compile

CMS 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. hRtrodu ion

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 S.

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 94720.

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

, tion files are provided in tbe Appendices.
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2. Mana~tgmnt Eke

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-

* tern. 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. L

The Simulation Scheduling package may be used to perform two different

types of analyses which are termed deterministic 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-

biistic analysis, scheduling of the project is simulated many times with activity

work requirements randomized according to probability distributions. The

_e - . . . . - .
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user must specify distributions defining probabilities of unplanned rework

activities. In addition, the software incorporates uniform distributions which

randomize the work content of planned activities over a 80-120% range of given

estimates.

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.
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S. .4mrnary 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 brief

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 (1,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.

7brget Project Completion Date -- A target due date for completion of all activi-

ties is specified.

s. Target Milestone Dates -- Target due dates for any other events also may be

specified. If feasible, schedules will be developed meeting the target dates.

*7 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.

7Shop 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.

4 -
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Row TraTsfers -- Dependent activities which overlap instead of being separated

by strict precedence have a flow transfer percentage specified to define the .

required lag in the progress of the two activities.

Rework Lubnetworks -- For probabilistic analysis, subnetworks describing I

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 Rarameters -- 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 Modes of Production

Simulation Scheduling utilizes the network logic of Critical Path Methods

(CPM). However, restrictive assumptions of CPM have been relaxed so that the

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-specifted durations, or. in

probabilistic analyses, assuming activity durations have pre-specifed probabil-

ity distributions. In reality, the durations for many activities are adjustable

according to the intensity of resource applications to the activity. In Simula-

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

algorithms which are incorporated into Simulation Scheduling are presented in

Dincerler [1985] and in Leachman and Dincerler [1986]. 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-

:]istic Networks.

4.1. Resource Utilization

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

day is the same for all resources utilized by the activity. This common fraction

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

intensity of 0.05 on day t would mean 5% of the activity is performed on day t, 7:.

7. °



i.e., 57. of each of the resource requirements of the activity are consumed on

day t.

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 normal

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 tu normal duration. If the intensity of the activity a-

were maintained at upper bound from start to finish of the activity, the result-

ing duration would be only 67% (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 exich 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. Grap~h (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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completed in the normal duration. Such a case might arise in a 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 Depend encies

In CPM, work flow is represented with strict precedence relationships

between activities. In Simulation Scheduling, a more general worktow relation-

ship may be specified, known as a flow tranisferf, which may possibly reduce net-

work size. As 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 20X-Jfow transfer specified between them. The 20g-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 50% 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 1007-flow transfer corresponds to familiar strict pre-

cedence. In Simulation Scheduling, the default activity network relationship is

strict precedence.

4.3. Probabiistic 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 activity 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

4'a branch probabilities may sum to less than 1.0 to represent the case in which

there is a chance that no rework is rcquired.

&U



A graph of an example rework subnetwork is presented in Figure 2. Activi-

ties are represented as arcs identified with (1.J) numbers. Activity (702,336) is

the test activity in given network. There are three rework branches following

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

branch consists of the sequence of activities (R11O.RII1). (RIIIR112),

(RI12,336). The second branch consists of the sequence of activities

(R113,R114). (R114.R115). (R115.336). The third branch consists of a single

activity (RI 16.336).

For each rework activity on each branch, the user specifies a normal

resource mix (e.g., normal crew requirement). The user also specifies a proba-

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

(RIiO,R1I1) might be 1 day with probability 0.25 and 2 days with probability

0.75. Up to 5 alternative durations for each rework activity may be specified.
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5. On-Line Lber's Reference Malnual L

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

included in the software package. This file may be viewed on-line. Hard-copy .0

may be obtained by printing out the file. A listing of the file follows.

%.

;I*'

Ie'



FILL: USERS KANLAL A] Vh/SP ENS RELEASE 3.19E 851112. CFC -U.C. BERKELEY

* ON-L1INE USERIS REFERENCE 1MANUAL *

* SIMULATION SCHEDULING*

ROCERT C. LEACHMAN

SUOVOUNG KIM

!?HFANE KOUNG CIIOL

OPEFATIONS RESEARCH CENTER

UNIVERSITY OF CALIF%_RNIA

BERKELEY, CA 94720

ALL RIGHTS RESERVED

SEPTEMBER, 1985



I ILL: USLi-S PMANUAL Al VhISP C45, RELEASE 3e..E 851112s CFC -U.C. BEF.KELEY

i NTRODUC7L~ ----------------------------------------------- ..

le LOGOJN PROCEDUkE----------------------------------------------I

Ile SUMMIARYV OF STLPS FUR DATA PREPARATION. SIMULATION SCHEI.ILING,
OUTPUT REPORTS. AND STORAGE/RETRIEVAL------------------------ 2

III* DETERMINISTIC NLTHWiRK DATA PREPARATION--------- --------

1. PRLFAkE ORIGINAL NETWUF.K FILE---------------------------- 1
2. ENTER STAR7ING DATE--------------------------------------- 5
3. ENTER CALENDAF, DATA ----------------- ---------------

'.INPUT TARGET IDATES, FOR MILESTONES------------------------ 6
5o CREATE FILES USED BY 1h[ SYSTEM-------------------------- 6
6o INPIU] FLOW T&ANSFER COEFFICIENTS------------------------- 8
7. PREF ARE CAPACITY FILES------------------------------------ 8
be OEF1NL REPURTING DATES FOR STATISTICS OF RESOURCE USE -- 9
9. RUN DETERMINISTM NkTWORK PRC8LEN ---------------- IL

A'Vo PROBABILIS71C DATA PRLPARAIIJN-----------------11

lo CRLATL FILE C1 REWORK ACTIVITIES----- - - - -11

a.CREATE FILE CF REWORK RESOURCES REQUIREMENT-------------11
3. LRE&TE SIMULATI1ON INPUI FILES---------------------------- 12

We OPERATING JNSTRIJ(T1ONS FOR SIMULATION SCHEDULING------------13

VI. alUTPUT [F.'URTS ANU GkAPHIC'---------------------------------- 17

VII. SAVING AhLs RETRIEVING DATA AND RESULTS------ ---------- 20



FILL: USLkS IANLAL Al VhI/SP (NS RELEASE 3.1lE 851112, CFC - U.C. BERKELEY

V
i
.

INTROCUCT10k

SiMULAIIOh SCI-CEULING IS A COMPREHENSIVE SOFTWARE PACKAGE FOR
" ..

" PRJJECT SCHEDULING AND ANALYSIS. THE PACKAGE REQUIRES BOTH USER-

Pr%.PAkEO INPUT FILES AND INTERACTIVE iNPUT TO GENERATE PROJECT

SCHLDULESo BUTH 1ABULA AND GRAPHIC OLIPUT ARE OBTAINABLE"

THE PACKAGE CONSISTS OF A SERIES OF CMS FORTRAN EXECS (TERMED

*C01.ANIDSO IN THIS MANUAL) FOR DATA ENTRY, DATA PREPARATION. SCHEDU-

LING Sl4LLATION9 GENERATION OF OUTPUT REPORTS/GRAPHS. AND STORAGE/

RETRILVAL UATA AND RESULTS. THIS MANUAL DISCUSSES THE USE OF THESE

C[r4MANCS ANE' ThE FORMATS OF INPUT FILES WHICH MUST BE PREPARED BY THE

USZH. IN ADDIIIEJON AN AEBREVIAIED GUIDE FOR REMOTE LOG-ON TO THE

U. C. LEREKLEY ( IPUIER NETWORk IS PROVIDED.

FOR A GENERAL DISCUVSICUN OF THE USE, CAPABILITIES AND MODELING

ASSUPPIIONS OF SIMULATIfLN SCHEDULING. THE USER IS REFERRED TO 'GUIDE

TO SIPULATION SCHEDULINC.u BY Ro C. LEACHMAN ET AL.* REPORT 86-1,

OFERA1IJKtS RLSEARCH CENTER, UNIVERSITY EF CALIFORNIA, BERKELEY.

• ',~~~~~~~~~~~... ..... '....-.. .. ....... ,.,,.-.............., ......-.......- ,.-....-.................... ...... ,,..
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FILE: USERS MANUAL A VM/SP CMS RELEASE 3.1.E 851112, CFC - U.C. BEkKELLY

LOGON PROCEDURE '

USING A TERMINAL EQUIPPED WITH A MODtM. THE U.C.BERKELEY
COMPUTER NETWORK MAY BE ACCESSED BY DIALING (ilS)6*2-6QO9 (jf% .-4
(IS1642-6 8O. THESE PHONE NUMBERS CONNECT WITH 1200 bAUU
EVEN PARITY PHONE PORTS. IF YOU PLAN TO UPLOAD/DOWNLOAD
FILES FROM A PERSUNAL COMPUTER, PLEASE REFER 1E THE NKERMI'I
TERMINAL EMULATOR REFERENCE MANUAL. AVAILAeLE FROM U.CoBERKELEY
COMPUTING SERVICES.

AFTER CONNECTING TO THK U.CoBERKELEY COMPUTER NETWORK,
THE SCREEN WILL DISPLAY LINES AS FCLLOWS. THE USER SHOULD
KEY IN THE UNDERLINED POR7Ilf.S.

C F C : PORT SELECTOR 2

REQUEST 2 CAD

ENTER TERKINAL TYPE : VT100 (KEY IN THE APPROPRIATE ID FOR "ODR
TERMINAL; IF YOU USE AN IBM PC,
THE IC IS *KERMIT*)

(USE CONIEOL Z T0 CLEAN THE SCREEN; THEN TYPE:)

L YOURNAME (L STANDS FOR LOGONv WYCURNAME" MEANS YOUR ACCOUNT
-eeeeeNAME)

ENTER PASSWORD 2 YOURPW (OYOURPWO MEANS YOUR PASSWORD)

J6*



FILE: USERS MANUAL A VM/SP C-MS RELEASE 3*1*E 851112. CFC -U.C. BERKELEY

I I 4 SUMMARY OF STEPS FOR DATA PREPARATION,
I I * SIMULATION SCHEDULING 9 OUTPUT REPORTS*
I I 4 AND SYCRAGE/REIRIEVAL OF CATA &RESULTS *

A LISTING (IF THE STEPS REQUIRED TO CPERATE THE SYSTEM IS PROVIDED
IN THIS SECTION. A DETAILED DESCRIPTION OF EACH STEP IS PROVIDED
IN FOLLOWING SECTIONS.

A. SUM4ARY OF STEPS FOR DETERMINISTIC DATA PREPARATION

1. PREPARE INPUT FILE NAMED 'SHIP DATA'

2. EXECUTE COMMAND uSTARTDAY' (INTERACTIVE INPUT OF PROJECT START
DATE)

3. EXECUTE COMMAND *CALENDAR* (INTERACTIVE INPUT OF CALENDAR CATA)

4. EXECUTE COMMAND 'MILES' (INTERACTIVE INFUT OF MILESTONE DATES)

*5. EXECUTE COM4MAND NGLN' (COMPILATIEN OF NETWORK AND CALENDAR

DATA)

*6. EXECUTE COMMAND OFTRAN' (INTERACTIVE INPUT OF FLOW TRANSFERS
AND COMPILATION OF NETWORK DATA)

7. EXECUTE COMMAND 'CAPOATE' (INTERACTIVE INPUT OF CAPACITY
EFFECTIVITY DATES)

8. EXECUTE CCMMAND 'q-HOPCAPw (INTERACTIVE INPUT OF SHOP CAPACITIES
AND CEMPILATION OF CAPACITY DATA)

9. EXECUTE COMM4AND wREPOATEw (INTERACTIVE INPUT OF REPORTING DATES)

* 8. SUM14ARY OF STEPS FOR PROBABILISTIC CATA PREPARATION

1. PREPARE INPUT FILE NAMED "REWORK CATA'

2. PREPARE IN4PUT FILE NAMED wRRES DATA'

*3. EXECUTE COMMAND "SIMGEN' (CJMPILATION OF PROBABILISTIC DATA)

*NOTE: THESE STEPS MUST BE PERFORMED EVEN WHEN DATA IS RETRIEVED.
SEE PART E. BELOW*

--------------------------------------2-------



FILE: USERS MANUAL A VM/SP EMS RELEASE 3..E 851112, CFC - U.. IEkKELLY

C. SUMMARY OF STEPS FOR OPERATION OF SIMULATION SCHEDULING

1. PREPARE INPUT FILL NAMED NBPARAMR DATAv (OPTICNAL)

2. EXECUTE COMMAND "SIMSCHED' (INTERACTIVE INPUT OIF OPTIONS ANL
PARAMETERS AND EXECUTION OF SCH-DLLINC)

D. SUMMARY OF STEPS FOR OUTPUT REPJRTS AND GRAPHICS

l TO GET REPORTS, EXECUTE COMPAND N[UTREPw (INTERACTIVE INPUT
OF OPTIONS).

2. TO GET GRAPHS, EXECUTE COMMAND wGRAPH' (INTERACTIVE INPUT UF.
OPTIONS).

E. SUMMARY OF STEPS FOR SAVING AND RETRIEVING DATA/RESULTS

1. TO SAVE- EXECUTE COMMAND wKEEPw (INTERACTIVE INPLT OF PROJ CT
NAME)*

2. 70 RETRIEVE, EXECUTE COMMANC ORETFIEVED (INTERACTIVE INPUT iF
PROJECT NAME). AFTER RETRIEVING DATA, STEPS 5 & 6 OF PAi"'
A AND STEP 3 OF PART B MUST BE PERFORMED. OTHEP STEPS OF AI-A
PREPARATION NEED TU BE PERFURMED CNLY IF DATA IS TO BE CHANED.

3 -.-.
.p.
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1 1 I * OPERATING INSTRUCTIONS
I I I FLR

1 1 1 I DETERMINISTIC DATA PREPARATION

1. PRLPAkE CRIGINAL NETINURK FILE

1. FREPARE WHE ORIC11N.L NETH3"K DATA FILE NAMED *SHIP DATA". THE

FJIl4AT AND DESCRIPTION OF THIS FILE ARE AS FOLLOWS:

DATA ITEM TYPE FIELD

I NUE 14 1b-19
J NODE I 22-25
ShOP NUMBER 13 27-29
WLRK CENTER 12 30-31
HLURS i5 34-38
NLKAL DUA71L'N 13 1-43
ACTIVITY TYPE II 62

NLTE:
IN ACTIVITY TYPE, IF THE iNTEKSITY CF THE ACTIVITY IS FIXED
PLEALE INPUT 19 IF IHE INTENSITY CF THE ACTVITY IS VARIABLE
LLAVL I1 BLANK.

EXAsMPLE:

ACT. NO* SH/WC MAN NCRMAL ACT.
I J HOLR OLk. TYPE

3C25993118e3 0303 C342 0262 720 100 102683 041985 1
39L,2599311867 0315 C342 0262 720 015 070284 041985
ICC5997113b5 0303 C306 0280 134 003 102683 102883 1
39L2599311843 0303 0318 0230 8784 180 102683 072084
ItL5b5311tCO 0303 0342 0280 56 1C0 102683 041985
160259932164 3 0303 0342 0280 752 100 102683 041985
1t-02599221620 0309 0653 02O0 40 100 103183 011885

11. IF THLE ORIGINAL NITWORK FILE IS SIORED ON A TAPE. USE THE
FJLLUWING PROCEDURE TO READ IT:

A. LAEEL THE TAPE NAME WITH THE NAME 'SHIPO AND DELIVER TO
U9C. .CMPUTER CELNTLR

B. USE CLMMAND 'OlIM MOPk 10 FINj THE DISK WRITE PASSWORD OF
YUUR ACCOUNT. HERE. WE ASSUME IT IS 'SHIPYARD'.

------------------4----
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C. USE CLMMAND wlAPDSKw TO READ THE DATA FROM TAPE, THEN
TYPE Ih THE FOLLOWING COI'MAND 10 SUBMIT JOB,

wSUbMIT 1A'EVSK CLASS bo

THE TAPE WILL VE LOADED AT THE U.C. COMPUTER CENTER AND
THE CUhlENIS READ INTO YEUR ACC-UNT.

2. ENIER PRLJLLT STARIIN[- DATE

USE COMEAND "SIAF7DAY6 TO kUN THE PROGRAM. THE PROGRAM WILL
ASK YLL IO INPUT THL ,RCJECT KER REMAINING PROJECT) STARTING DATE.
LVENTS WHICh HAVE t[ PREDECESSORS ANC WHICH ARE NOT MILESTONES
WILL BE ASSIGNED THIS DALE.

EAIMPLE : (INPUT THE UNCERLINEV PORTION)

STAkTUAY

PLEASE INIUl THE SIAFTING DAIL OF THE PROJECT (MMDDYY)

9*3 63

3. ENlER CALENCAk DATA

USE CUM14AND wCALENDARP TO RUN THE PROGRAM. THE POGRAM
WILL ASK YOU TO INPUT WORKING DAY OPTIONS FOR SATURDAY AND
SUNDAY. ThE PROGPAM WILL GENERATE A WORKING DAY TABLE FOR
TEN YLARS USE. PLEI.SE FOLLU, THE INSTRUCTIONS DISPLAYED
Uh THE SCREEto

EXAMPLE : ( INPUT tiE UNDERLINED FORTIONS)

CAL EN.AR

IN YUUK FACILITY, IS SATURDAY A WORKING DAY? im
IF YES PLEASE INPUT It IF NET PLEASE INPUT 0.

0

IN YOLR FACILITY, IS SUNDAY A WORKING DAY?
IF YES PLEASE INPLIT 1, IF NET PLEASE INPUT O.

'-.

!=I
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C

ENTER THE YEAR WHICH YOU WANT AS THE STARTING YEAR. THE
'4''. PROGRAM NILL GENEIATE THE WORKING DAY TABLE FOR 10 YEAR'S USE

STARTING FROM ]HE YEAR YOU HAVE INPUT

19E3

ENTER ANY DATE OF A SUNDAY EETEEA YEAR 1983 AND YEAR 1992
(04M ,UD YY )

2.986

Y3U HAVE INPUT DATE: 2 9 1986, IT IS A SUNDAY
bETW-EN YEAR 1963 AND YEAR 1992

14PUT ALL HOLIDAYS (CTHER ]HAN SUNDAYS & SATURDAYS):MMNDDYY

AT END GF DAIA. PLEASE PRESS RETURN TWICE.
IF THE HLLIDAY DATE IS THE SAME EVERY YEARTHEN
iNPUT : PLN1H9DAY,O

1,1,0 .

IF YUU WANT TO CHECK THE HOLIDAYS YOU HAVE INPUT. PLEASE
L30K AT ]HE FILE NHOLIDAY DATE,,

IF YUL' WANT T0 CHECK THE WOF,KlNG CAY TABLE. YOU CAN LOOK
AT THE FILE WURKING DAYw-

4. INPUT TARGET DATES FER MILESTONES

USE "MILESU COMMAND TO RUN FORTRAN PRCGRAM. THE PROGRAM WILL
* AbK YLU T0 INPUT THE TARGET FINISH DATE FCR EACH MILESTONE.

6------------------- -eeeee

• -. •- -. 'q ' ,. . . ,-_- ft, . " " .". .. . -



FILL: USEkS MANUAL Al VM/SP EMS RELEASE 3.1.E 851I129 CFC -U.C. BERKELEY

EXAMPLE (INPUT THE UNDERLINED PDITIONS)

#'ILES5

f.'e

ENTER NUFBLR Of MILESTONLS 7O B1 ADDED

LNIER EVLNT NUMIEF OF MILESTO. 1  I
AND TARGET MILESTONE DATE. (MMDDYV OR 0 IF NONE, E.G. 303,
122585 Ok 30390)

I.0a2 .0

LNTEIR LVENI NUMb~l' OF MILESTONE 2
A4L, TARCET MILLSTONE DATE (MMDDYY OR C IF NONE, E.G. 303.
122585 UE 303.0)

303ol2~25E5

5. CF.EATE FILE$ USED ev THE SYSTEFM

USE COMMANE 6EN' TO3 PUN THE PF.OGR&M9 THE PRLGRAM WILL GENERATE
MANY FILLS FOR. INTERNAL USE.

NLTE

As THE SYSTEM WILL ONLY ACCEPT RESOUFCE CAPACITIES AT THE SHOP
LEVEL. IF YOU WANT TO SPECIFY A WORK CENTER CAPACITY, PLEASE
i~ruT *IV IN FRONT OF THi SHOP NUPBER. EGe 13108 INSTEAD Of
3108 IN THE VRIGINAL NETWORK FILE. IN CASE OF TWO OR MORE
CAPACITATED WORK CLI4TERS IN CNE 5SflP YOU CAN ADD 02mv 03"9...
IN FRONT OF THE SHIP NUMbER, EG. 231099 33112.... IT MEANS
IN SHOP 31 WE WANT 10 COIVYREL THE RESOURCES LSED IN WORK CENTERS
L99o2tooo

U. IF THERE ARE ANY CYCLES IN THE NETWORK, THE SCREEN WILL DISPLAY
A MESSAGE. PLEASE CHECK FILE EBBRANKI OUTS IC SEE WHERE CYCLES
EXIST. CORRECT ORIGINAL DPATA FILE, AND REPEAT THIS STEP.

7 ------e
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6. INPUT FLJOW ThANSFER COEFFICIENTS
=.g ===gamas= zE s33 353333ax 338 33 an

jSE C3HMANO OFTRANO TV RUN THE PRJGRAP AND THE PROGRAH WILL ASK
YOU T1 INPUT THE FLOW TRANSFER CC-FFICIENT. EVEN IF YOU ALREADY
HAVL ENTERED THE FLOW TRANSFERS. YOU IPUST EXECUTE THIS PROGRAM
IF ANY CHANGES TO THE NLTWORK HAVE BEEN MADE.

EXAMPLL : (INPUT THE UNDERLINED PaRIICNS)

FTF.AN

IS THE FILL "BBTRC DATA' OF FLOW-TRANSFER INPUTS ALREADY COMPLETE?
IF YES, EXEC WILL COMFILE THE NETWORK

, Y IF YESt N IF YOU WANT TO ENTEk NEW CATA FOR FLCW-TRANSFERS.

IELR NCDE ANG CUEF-FICILNT 31 FLOM TRANSFER
I E.G. 303,0.5 FUR NODOL 303 AND COEFFICIENT 0.5 )
LNL OF DATA; TYPE RETUIN ONLY

7U49 0.80

NLTE : ThIS PRUGRAM PF'-PARES THE FILE OF TRANSFER COEFFICIENTS
bLI hLEN EAC1H PIEDECESSOF AND ITS FOLLOWERS AS WELL AS
BETWEEN EACH FULLOWER AND ITS PREDECESSORS.

7. PRLFARE CAPALITY FILE

l. USL CELMAND 'CAPDATLM TO RUN FORTRAN PROGRAM AND THE PROGRAM
hILL ASK YOU TO INPd-UT CAPACITY EFFECTIVITY DATES
14TERACTIVELY.

EXaImPLE :

CAPDAIE

L4TER DATES WHLN SHOP CAPACITIES CHANGE. STARTING DATE OF

.--- -------------- ---

' , .. ' -.-, ' ' .' ., .. . . .. . . .-.-, .....' ..., .--, .. .... .; , .. ' -.', , " .. .---...., , -." -.' , .' -- , .' .. .. ' i ., .. .i .
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PRUJECT IS 9 3 1983, PLEASE ENTER ALL DATES AFTER THIS
lIME NhLh SHOP CAPACITIES CHANGES.
IF ENG OF DATA PLEASE PRESS RETURN IWICE.

3,20, ,6

*, o

urn 3

11. USE CCMMAND wSHOPCAP0 TO RUN THE PROGRAM T THE PROGRAM WILL ASK
Y3U IF YbU WISH TO INPUT THE SHOP CAPACITIES CORRESPONDING TO
E&.H EFFECTIVITY CAIE. IF YOU ALREADY HAVE THE FILE
"BLBCAP UAIA YOU CAN ASK ThE PkOGRAM 1 C(JMPILE THE DATA
DIkECILY.

EXAMPLL : IINPUT THE UNDERLINED PCRTIONS )

Sl C PLAP

DJ YOU ALREADY HA!VL THE FILL BBBC*P DATA FOR SHOP CAPACITY
INPUT ? IF YES, EXEC WILL CUIMPILE THE CAPACITY DATA
Y IF YES. N IF YOL WANT TO ENTER NEW DATA FOR SHOP CAPACITY.

K .-

ENIER SHUP, NUMLBE9 (F EFFECTIVITY DATE, AND CAPACITY EXPRESSED
IN HUURS/DAY- (Eo.G 31949100 FOR SHOP 31, 4TH EFFECTIVITY DATE,
100 MANHOaURS/DAY)
tF NL CAP BOUND FLFR ALL SHOPS* ENTER 0.0,9999)
FIRST EFFECTIVITY PAIL IS SIARTING DATE OF PROJECT, SECOND
EFFECTIVITY DATE IS THE FIRST DATE ENTERED IN OCAPDATE99 ETC.
AT ENE, [JF DATA, TYPL RETURN ONLY

0909999

END )F DATA. THANK YLU .....

AFTER ENTERING ALL DAIA. EXEC WILL COMPILE THE CAPACITY DATA.

p-.
.-

- - - - - - - - - - - - - -------

........................................................................ 5** *.

S. .- . .. .*5.*S44% . ****~.- . ...........
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8 DLF1IL REPORTING DATES FUR STATISTICS ON RESOURCE USE
=& Z m3U aaa=&=aZwgsZ, a== ge ngagE s= a awag= an am =u3s s

USE COMMAND "REPDATEw TO RUN THE PROGRAM* FOLLOW THE INSTRUCTIONS "
ON THL SCRLEN AND INPUT THE REPORTINC CALENDAR DATES WHICH WILL
DLFINL PERIUDS OF TIME OVER WHICH AVERAGE RESOURCE USAGE WILL
BE REPCRTED. THE PROGRAM WILL AUTOPATICALLY INCLUDE THE CAPACITY
CHANGE DATES IN THE REPOR7ING DATES* SO, YOU JUST INPUT THE
REPOI TING DATES OTHER THAN CAPACITY CHANGE DATES.

EXAMPLE : SAME AS THE EXAMPLE IN -ECTICN 7.1.

9. RUN DLIERMINISTI. NETIIURK PROBLEM

AT THIS POIN1. ALL THE DATA FOR DETERMINISTIC ANALYSIS ARE READY.
IF YJU WANT TO RUN THE DETERMINISTIC ANALYSIS, YOU MAY SKIP
THE 4LrXT STAGE lPREPARFATION OF THE PROBABILITISTIC DATA)s AND GO
DIF.ECTLY TL SECTION V. USE COMAND wSIMSCHEDw FOR SIMULATION
SLEEDULING. FUR DETAILS PLEASE SEE SECION V. OPERATING
INSTRUCTIONS FUR SIMULATION SCHEDULING.

END OF CETERKIIISTIC DATA PREPARATION "

- - -
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Si I • OPERATING INSTRUCTIONS
1 1 1 * FOR *
1 1 I 1 PROBABILISTIC DATA PREPARATION *

Til FDLLDWING PROCEDURES CREATE DATA FOR TEST REWORK LOOPS.

1. CRLAIL FILL Of REWORK ACTIVITIES
5~3gz~a:~za== ====anx=a

DLSCRIBE REWERK SUeNETb1 ORKS IN TERMS OF AN INPUT FILE FOR REWORK
ALIIVITILS LABELED BY THE (19J) PAIR IDENTIFYING THE TEST WHICH
THE POTENTIAL RENWRK FOLLOWS. THIS FILE IS CALLED *REWORK DAIA';h FJ)RMAI (Aft sX 9A¢g]X qF4.2,JXrA ,t1 v A4jlXv|I 5(IX#|3p2XpF4.2)).

A SMALL EXAMPLE FLPLLOb'S "

ILSI ACT. LRNE kEWOkK ACI. ISIRIeUTlION OF REWORK DURATION
I J PRE I J TY[E D1 Pl D2 P2 03 P3 D4 P4 D5 P5

9L9! S03 .22 &111 903 1 1 .99 2 .01
995 903 .2i R112 903 1 .99 a .01
DE97 9G3 .2i R113 903 1 1 .99 0 .01
b939 903 .! R1'. 903 1 .99 2 .01
*L939 903 .05 RII5 Rl1t 1 1.00
b539 9L3 116 RI7 2 1.O0
6939 9V3 P117 Rile 1 . co
b939 903 Rile 903 1 .It t .60

303 btC .8 R928 860 4 .30 b .20 7 .30 13 .20
B~bb 8349 .o3 P126 e349 2 .11 3 .21 4 .26 5 .24 7 .11
BL66 8349 .Df R127 8349 2 .12 4 .14 5 .IC 5 .03 0 .6l

b0D blL .50 Rl2b 810 1 .72 2 .26 3 .02

It. ThE If IRS T TWO RMoS, POTENTIAL RE ,ORK FOLLOWING THE TEST 19095-
903) IS DESCRIbED. WITH PROBALILITY 0.g 2 v REWORK ACTIVITY (R1I11903)
WILL El REOQIRED AFTER 19095,903) IS EXECUTED, BUT BEFORE ACTIVITIES
WITH 1&903 .AN 8 INllTULD. WITH PROEABIL1TY 0.22. REWORK ACTIVITY
(R112,903) kILL BE REQUIF[D INSTEAD, blIH PROBABILITY 1.00-0.22
*0.22)-0.5b, hL kEiORK FOLLOWING THE TEST (90959903) IS REQUIRED.
.bITH ACTIVITlES (Rl11903) AND (RI129903) HAVE A NORMAL DURATION

Of 1 IAY 1ITH FROBABILI1Y 0.99 ANU A NORMAL DURATION OF 2 DAYS WITH
PfJbALILlTY 0.01.

TIL ACTIVITY (RIII,9C3) IS A FIXED If4TENSIIY ACTIVITY (TYPE 1),
WHILE (R112,903) IS A VAIIABLE INTENSITV ACTIVITY (BLANK TYPE).

NIL THAT A REWORK BFANCH MAY INCLUDE MORE THAN ONE ACTIVITY
IN OkVER TO MODEL PIAJOR REWORK INVOLVINE SEQUENTIAL STEPS WITH
DIFF~kEIT RESOURCE.

. 11----
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MIXES. FVR EXAMPLE, THE TEST (E939,903) HAS TWO POSSIBLE REWORK
BFANCHES FOLLOWING THE TEST. NO REW3RK IS REQUIRED WITH PROBABILITY
1.00-(C.5q*.05)-0.50. BRANCH (R11403) IS REQUIRED WITH PROBA-
PILITY 0.45. bRANCH 4R115,R116)-(RL169RII")-(R117,RllB)-(Rl18,903)IS REivUIREO WITH PROBABILITY 0.05.

2.CFIEAIE FILE OF REWORK RESOURCES REQUIREPENT
salnumz m nzm =z==s u NuZ zsuago==

CREATE THE FILE ORRES D#TA6 EXPRESSING SHOP/WORK CENTER AND CREW
REQUIkEEIENTS FUR REWURK IN THE FURMAT( I4XASvA5,IX 1I9ZXIII.
A SMALL EXAMPLE FrJLLOWS :

TE'T ACTo BiNCH REWORK ACT. NO OF
I J PRO6 I J SHJWC HOURS/DAY

9095 903 .22 Rill 903 7204 8
9095 903 .22 Rill 903 5e02 8
9095 903 .22 Rill 903 3e02 8 5.

909b 903 .22 R11Z 903 7i04 8
9095 903 .22 R112 903 5602 8
9095 903 .22 R112 903 3E05 8
8b97 903 .22 k113 903 7204 8

i*ZTL TE;AT RESLURCE RATES (EG. 8 MAN-H(URS/DAY) ARE SPECIFIED INSTEAD
OF TLTAL RESOULCE HOUFS. TOTAL RESOURCE 14CURS ARE COMPUTED AS THE
RAIL PER DAY TIMLS THE PIOBABILISTIC NOFMAL VURATICN SPECIFIED IN
WFkEW.kK fDATA'.

3. CFLATL SIMULATION INPUT FILES

". I- OEFINE SICRAGE 4 1,1GABYTES

DEFINE STORAGE 4M

11. USL "SIMCENO COMMAND TO EXECUTE T E PRCGRAM CREATING
SIMLLAT1LN INPUT.

END OF PRUbACILISTIC DATA PREPARATION

12 .
r..
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I I OPERATING I NSTRUCTIONS l

I I FOR *

I I • SIMULATION SCHEDULING ,%I * €€€ e €€

Is IF YOU PLAN TO RUN THE PROGRAM IN BATCH MODE YOU SHOLD
PREPARE THE PARAMETErS' FILE '8PARAMR DATA w FOPMAT(50X.15).
IF YOU RUN THE PROGRAM INTERACTIVELY, THE PROGRAM WILL ASK
YOU TO INPUT THE PARAMETERS UN THE SCREEN. AN EXAMPLE OF
THIS FILE FOLLOWS :

EXAMPLE : FILE wbPARAMR DATA"

PROJECT NAME STARTING IN COLUMN I (E.G., BAINBRIDGF)
SIMULATION PRMTRS ASSIGNMENT POLICY I

INTENSITY LOWER BOUND 50
INTENSITY UPPER BOUND 100
REWORK LOOPS? 1
NUM OF WORK DAYS SIMULATED 1500
NUPBER OF SIMULATIONS 1
TARGET FIKISH TIME 121085
RLPORT STYLE 1

NCTE: As IN ASSIGNMENT POLICY INPUT "19 FCR UPGRADING INTENSITY
ONLY* OR w2w FOR UP A DOWN GRADING.

B. IF THERE ARE REWORK LOOPS PLEASE INPUT gl' IF NOT
PLEASE INPUT 00.

C. THE TARGET FINISH TIME IS TNE DESIRED FINISH TIME FOR
THE PROJECT* IF YOU ENTER '0' THE PROGRAM WILL USE
THE EARLY FINISH TIME CALCULATED FROM CPM AS THE TARGET
FINISH TIME.

Do IN REPORT STYLE, IF YrjU WANT THE REPORTING TIMES
EXPRESSED IN TERMS OF CALENDAR DATES PLEASE INPUT '1'.
IF YOU WANT TIMES EXPRESSED IN TERMS OF WORKING DAYS
SINCE START OF PROJECT, PLEASE INPUT 0's

' .

ie USE COMMAND wSIMSCHLDw TO RUN THE PROGRAM. THE PROGRAM WILL
ASK YOU IC CHOOSE BATCH (JR INTERACTIVE OPERATION. PLEASE
REFER TO THE FOLLOWING EXAMPLE.

EXA4PLE :

DEFINE STOkAGE 4P,

------------------------------- ~eee

I CPIS

.:.:V. . *.* S .-- ,*-- . 5 .- . . .. 5 5 * 5 .

5* 5 . - * . " ".
S. . . . . . S S S S SiI*
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I EMS

SIMSCHED

* S I H S C H E C "

SLLECT (LNE OF IHE FOLLOWING OFTON CODES

I : INIERACIIVE RUtN WITHOUT TEST-REhORK LOPS (DETERMINISTIC RUN)
2 : INTERACTIVE RUN WITH TEST-REhORK LOOPS (STOCHASTIC RUN)
3 : BATCH RUN WITHOUT TEST-REWORK LOOPS (DETERMINISTIC RUN)
4 : BATCH RUN WITH TEST-REhORK LOOPS (STOCHASTIC RUN)

- BATCH RUN MILL BE SUBMITTED AFTER 20:00

If YOU RUN BATCH THE PROGRAM NILL ASK YOU :

ENTER THE LIMIT OF CPU SECONDS FOR YOUR BATCH RUN (0 IF NONE)

OD

(IN A LARGE NETWORK9 ALLOW ABOUT 20 SECONDS FOR EACH
SIPNULAT IO,.)

ENTER OPTICN 0 = READ PARAMETERS FROM INPUT FILE
I = INTERACTIVE INPUT

ENTER PROJECT NAME I MAX. 50 CHARACTERS 3

BA14ERILGE

LNTER ASSIGNMENT POLICY :
1 UPGRADING ONLY, 2 = UP & DUWNGRADING

ENTER LLWER & UPPER LOUNDS OF INTENSITY 2
C USL PERCENTAGE VALUES EG. 100 FO)R 1OOM)

*****%* . -. * ... . . . . .

* -'*o* ....
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50,150

AlL THERE ANY REWORK LOOPS ? (¥ OR tk )

N

ENTER NUMBER OF SIMULATIONS :
I = SINCLE RUN W17H DLTERMINISTIC RESOURCE REQUIREMENTS
IN= N SIMULATIONS WITH RANDOM RESOJURCE REQUIREMENTS

ENTER MAXIhUM NUMBER OF WORKING DAYS 10 BE SIMULATED

9999

LNI7k NUMbLR OF REPLIPTING DATES WHICH YOU WANT

LNTEk PkUJLCI lAkGLT FINISH TIME (MMDDYY. 0 IF NONE -

2lDES

CHU35E ONE OFTION FHE RLPORT DATES 2
0 c REPLRT IN kORkINE DATES
I a REPLRT IN CALENLAR DATES

I

THANK YOU. IN PRDOLSSING......
READING FO)LL & PRED
READING ACIIVITY-RESOURCE DATA
READING TRANSFER CUJEFF ICIENTS
kEADING ACTIVITIES DATA
READING REkOkK-ACTIVITILS DATA
RIADIG CAPALIIYITIP.L. RESOURCE)
IELADING RANK, OF ACTIVITIES
ND LF DATA . INITIALIZE VALUES FOR SIMLLATION

START SIMULATION
*l RUN CYCLE 1
RLPRTING EVENT. TIME IS IZ.OO00
RLF3R7ING EVEN1. lIE IS 35.OODOO
RLPDRTIN(p EVENT. 11,L IS 57.0000C

S15----
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SCHEICULER TABLE IS EMPTY,
LhL CF SIMULATION. TIME IS 706400000

* END OF SIMULATION SCHEMUING
f LPRA7JNG INS7RUCTICNS*

-- -- 16 - - -
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1 1 ** ,

I 1 1 OUTPUT REPORTS AND GRAPHICS
I I 1 0'

A. If Y3U WANT TO SEE THE PROJECT SCHEDLLE. PLEASE LOOK AT THE FILE
.S.HEDULE OUT'. IN A PRLJBAEILISTIC RUN* ONLY THE SCHEDULE OF THE

FICST SIMULATION IS KEPT IN THIS FILE.

B. IN ORDER TO CB7AIN REIORTS OF THE SIlULAIION RESULTS& A
STATISTICAL PROGRAP CALCULATES THE AVERAGE RESOURCES USED AT
-ACH CONFIDENCE LEVEL FOk EACH SHOP CR WORK CENTER IN EACH

PEkInJL DEFINED BY THE REPORIINE DATES. CONFIDENCE LEVELS
FiOk THE DALES EACH MILESTONE IS REALIZED AND FOR THE
TOTAL AMLUNI EACH RESOURCE IS USED ARE ALSO CALCULATED.

USL COMMAND "LUIRLP" TO RUN FOKTRAN FROGRAM. THE PROGRAM

WILL ASK FUR INTERACTIVE INPUT AS FOLLOWS.

LXIV.PLE 3 (lN-U1 UNDERLINED PORTIONS)

OUIREF

SELECT ONE JF THE FILLOWING OPTION CEDES FOR OUTPUT (REPORT OUT):

0 3 R PI NJ
1 : WRITE TO DIt. IN A FILE NAMED #REPORT OUT'

I

ENlER REPORTING OPTIC? CODE :

1 - SHOPS" ONLY
2 = NORKCLNIERS ONLY
3 = SHOPS & WDRKCENTERS

3

ENILR CALENDAR PTION CODE "

0 = REPORT IN WORKING DAYS
I = REPOR1 IN CALENAR DATES

1

C. FIE. EXAMPLES [L- THE OULTPUT. PLEASE REFER TO APPEN DIX A OF
--------------17-----

* * '. .. . . • . . ..-
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wGUlOL TO SIMULATION SCHEDULING'.

0. IN ORDER TO MBAIN GRAPHICAL OUT1PUT, YOU SHOULD LOGON TO THE
SYSTEM USING A TERMINAL WITH GRAPHICS CAPABILITY. SUCH AS A
TEKTRONIX 4015o USE COMMAND NGRAPH§ TO RUN FORTRAN PROGRAM.
THL PRCGRAh WILL ASK YOjU TO SELECT WlICH RESULTS YOU WANT TO
BE GRAPHEIJ.

EXAMPLE :(INPUT UNCERLINED PORTIONS)

GR~APH

G R. A PH S *

* SELECT GRAPHI TYPE YOU WANT
1 MILES70NE

2 =LOAD FROFILE
3 =TUTAL RESOURCE USAGE
4 = EkMINATE EXECU71CN

I. C A D FIFOFILE ~4*

M FUOSE UPTICK 0 = WCRKCENTER LEVEL
I = SHUP LEVEL

- CHUCSL UPTILN 30 = IN WORKING O&YS
I = IN CALENLAR DAlE

* LNTER SHOP NLiBER ANC CCNFICEN.E LEVEL (IN 2)

* 31993

NELD MCRE? Y If YES. N IF NO

* Y

SELECT GRAPh TYPE YOU WANT
1 MILESTIt4E
2=LOAD F'R~IF1LE

I 18------
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3 MUAL RESOURCE USAGE
4 TERdiINAIt: LXECU71ON

MlLLS1ONE GUAPH #*

EKIR MILESTONE NUADE YOU WANT

30B

NEED PMLRE? Y It YELS# N IF NO

Y

SLLLCI GF.API IYPE YOU WAI:
1 MILESI ONE

2 LOAD PR[;FILE
JOIAL RESOUI CE USAGE.
kMIIhAlE EXECU71ON

3

7L.TAL RESkJRCE USAGE

ENTER SHOP NUMBER, OF 9999 fOR GR~AND TOTAL

99(99

NEED) MORE ? V IF YE(S* N II- NE)

N

CEND OF OUlPUl REPOF7S ANE GRAPHICS

-- 19------
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F ILL: USERS MANUAL Al VM/SP CMS RELEASE 3alsE 851112 CFC -U.C* BERKELEY

1 I I I * SAVING AND RETRIEVING DATA AND RESULTS *

I. IF YOU WANT TO SAVE THE DATA AND RESLLTS FOR A PARTICULAR
PRCJECT PLEASE USE COMMAND WKEEP w ,  THE PROGRAM WILL ASK YOU
TO INPUT THL PROJECT NAME AS THE FILE NAME* THE PROGRAM WILL
SAVE ThE INFUT CATA I RESULTS, SJ YOL CAN USE THE SAME
PRLCEDURkE T RUN LTHER PROJECTS WITHCUT LOSING DATA FOR THE
PROJECT

EXiMPLE 3 (INPUT THE UhlDERLiNED PORTION)

KKEEP
€:**x4#* KEEP € *****,*._

THIS EXEC COPIES THE INPUT FILES AND RESULTS AND LABELS THEM
WlH THE PROJECT I.C. 70 KEEP THLM ENTER THE PROJECT ID.-

L LP TC B CARACTERS )

bAINBK IB

Il. IF YJU WANT TO RETRIEVE OLD DATA TO MAKE NEW ANALYSIS.
PLLASE USE COMMAND 'RETRIEVE. THE FROGRAM WILL ASK YOU TO
INFU THE P EJECT ID. AND THE PROGRAM WILL RETRIEVE THE FILES
ANE GIVEN THEM ACTIVE FILENAMES AND FILEMODES.

EXAMPLE : (INPUT UNDERLINED POkTOIN)

RLTRILVE

~**43** RETRIEVE ***

THIS EXEL RETRIEVES THE FILES TU THEIR ORIGINAL NAMES AND MODES.

*NTER tHE PF.CJECT 1.o. (UP TO E CHARACTERS)

, IBAINBRID

* END OF SAVING AND RETRIEVING
* CATA AND RESULTS

-- 20------
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Appendix A. Sample Output Reports and Graphics
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