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SCHEDULING FOR COST-PLUS CONSTRUCTION PROJECTS,
VOLUME I: LESSONS LEARNED AND PROMAN USER’S GUIDE

1 INTRODUCTION

Background

Cost-plus fixed fee contracts differ from traditional construction projects in that the contractor is paid
based on the actual costs incurred plus some graded incentive fee, rather than on a fixed bid. The larger
the project, the more critical it becomes to ensure that the impact of all schedule changes be cfficiently
analyzed. so that the contractor can complete intermediate milestones as well as the entire project on time.
The cost and time control required for cost-plus projects presents many problems that respond well to the
application of microcomputer-based scheduling systems.  While commercially available scheduling
software designed for such systems does perform many of the necessary analyses, there is a need,
cspecially in planning large projects, for supplemental software that processes scheduling data to make
it immediately uscful to schedule reviewers. The PROMAN (PROject MANagement) microcomputer-
based scheduling software was developed by the U.S. Army Construction Engineering Rescearch Laboratory
(USACERL) to provide the needed additional tools to help evaluate progress of the construction project,
to asscss the impact of schedule changes upon the project, and to provide other assistance in construction
schedule management.

Objectives

The objectives of this study were (1) to demonstrate the application of PROMAN to a cost-plus
praject, (2) to introduce necded PROMAN modules that provide schedule analysis tools suitable to an
cxisting coxt-plus project, (3) to make specific reccommendations for the Corps’ future cost-plus projects
ihat will help Resident Office personnel to analyze the Contractor’s progress schedule more rapidly and
cffectively, and (4) to develop documentation for the installation and use of PROMAN scheduling
saltware. Volume IT contains the source code for the PROMAN software.

Aeproach

UROMAN was first applied on a large cost-plus project undertaken by the Corps of Engincers in
‘he construction of the National Test Facility (NTF) in Colorado Springs, CO. The construction at NTF
censisied of two multistory buildings, two single-story buildings, and significant mechanical and electrical
vxt-esicns at Falcon Air Force Station, in Colorado Springs, CO. This large cost-plus project provided
w1 wdeal envitoament to demonstrate PROMAN''s ability to assist Resident Office personnel to rapidly
review the contractor’s progress schedule, to make specific recommendations for the scheduling of future
cost-plas projects, and to document PROMAN schedule analysis programming techniques.

USACERL rescarchers provided regular consulting services to the National Test Facility cost-plus
project, initially to review the contractor’s progress schedule, and later to identify requirements for
additional schedule analysis tools. Once these requirements were established, PROMAN schedule analysis
software was developed and installed, and the corresponding documentation was written.




Scope

This study applics, but is not limited, to all cost-plus construction projects. Many of the findings
of this report may also be applicd to other large Corps of Enginecrs construction projccts.
Mode of Technology Transfer

The PROMAN software package developed for this study will bc made available from the

Construction Automation Software Library through the Construction Automation Support Center (CASC),
1408 W. University Ave., Urbana, IL 61801 (toll-free 1-800-428-4357).




2 LESSONS LEARNED

Microcomputer-based scheduling systems have unique application to cost-plus projects. This chapter
bricfly identifies several of the features related to scheduling and planning that District and Construction
Ficld Offices should consider before beginning a cost-plus project.

Coordination of Design and Construction

From the start of a design-build project, the coordination of design completion and construction is
cssential to the timely completion of the project. At the beginning of the project, the way 1o accomplish
this coordination is to rcquire the Architect/Engincer (A/E) to fumish a design project schedule.

To develop the design project schedule the A/E must first list all activities needed to complete the
design. Thesc activitics consist of "work packages.” An individual work package is defined by a
description of the scope of work to be designed, and by the specification sections and drawing numbers
requircd for its completion. In addition to A/E activities, all building occupants’ requests for any work
packages must be identificd as scparate activitics.

A good A/E schedule does not show activities as bars on a chart but logically links them 1o related
activities in the project. Adding these rclationships to the list of activitics creates a Network Analysis
System (NAS), described in detail in Engincering Pamphlet (EP) 415-1-4} Unless the NAS approach
is used, the impact of dclays in the design schedule, changes in the user’s design criteria, varances in
funding, and other problcms cannot be projected.

The ripplc cffect of design schedule changes, from groundbreaking through project completion, is
an cfien overlooked aspect of many design criteria changes. The A/E NAS allows the uscr to evaluate
changes and design delays, based on the total cost-plus construction process. Cven though the contractor
may have design completion activitics in the schedule (often to cover later claims), the contractor cannot
oe responsible for design project management. The designer of the project must identify and solve design
problems that could result in major expenses after construction begins.

Scheduling Personnel

Every construction field office must face the often conflicting goals of cost, time, and quality
management. For design-build projects the issue of timely completion becomes more critical than in some
other types of contracting methods. The best tool to assess progress is the schedule: therefore, the
Arca/Resident Office should provide a full-time scheduler from the beginning of the project. This should
be a GS-12 with several years' experience in both microcomputer scheduling and construction inspection.

A vanety of microcomputer scheduling courses are offercd by individual software vendors,
university cxtension scrvices, and private interests. A scheduler without microcomputer scheduling
experience should receive a two-phascd training program. The first phase should be a hands-on session
with a softwarc vendor to leam how to operate the Arca/Resident Office’s scheduling software. The

'Network Analysis Systems Guide, EP 415-1-4 (U.S. Army Corps of Engincers, 31 August 1986).
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sccond phase «' Luld be provided by a private firm specializing in the use of microcomputer scheduling
systems for project management. This second part should teach how to use microcomputer-based schedul-
ing effectively on the project. The Project Sponsored Engincer Corps Training Program (PROSPECT)
NAS coursc should be a prerequisite for any scheduler being considered. The book A Guide to Computer-
ized Project Scheduling® may also assist in training.

Contractor Grading

From the contractor’s point of vicw, determining a contractor’s incentive fce is one of the most im-
portant tasks ol the Arca/Resident Office. One aspect to creating a uscful and defensible grading scheme
is to use an appropriate level of detail. One example of a detailed criterion is:

Fewer than § percent of construction activities scheduled to start in the next 6 weeks have durations tiai
cxceed 20 days.

This criterion requires the scheduler to provide a detailed analysis. With sophisticated scheduling
software, however, this criterion is casy to verify. The scheduler first obtains a list of all of those acti-
vitics, selected by their carly start dates. These carly start dates should span the schedule’s data date o
6 weeks in the future, identifying all activities starting within that period, and often the total number of
activitics selected. Next, the scheduler chooses those activitics from the list that have a duration of greater
than 20 days, and produces a list of activilics and the total number of activities in the 20-day group. With
the total number of activitics to start within the next 6 weeks and the total number of those activities of
over 20-dayv duration, the criteria may be successfully evaluated and defended if questions arise.

ln evaluating contractor grading criteria, it may appear desirable to define some necessary items that
cannot, based on the time required by the analysis, be fully justified. Onc such criterion is:

At least 75 percent of construction materials and permanent equipment procurement . . . are identified
in the NAS (construction progress schedule), PSSR (contractor’s procurement tracking system), ¢r the
Submuttal Register.

This critenon is ditficult to evaluate for several reasons. First, the total of all construction materials
and pernancat cquipment precurement must be agreed on by the Arca/Resident Office and the contractor.
Nest the reviewer must look in three separate systems to match the data. Comparing data between the
v emsas arther complicated sinee each focuses upon different information. For example, the scheduling
svaiemis mest concemed with delivery of materials and equipment; the procurement tracking system with

tireely peacessing of contracts; and the submittal register with the timeliness of Government Approvals.

Ancier enterion difficult to evaluate revolves around the lack of initial agreement on the specific
vwrds tor grading the contractor. Such a criterion might be:

Al getivites are coded consistently,
To mert this cnterion there must first be some definition of a consistent coding scheme. Projects

¢ over 1000 activities require activity coding to facilitate production of reports that target specific

EW. Eastand LG Kirby, A Guide 10 Computerized Project Scheduling (Van Nostrand Reinhold, New York, 1990),
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scgments of work. Without activities codes the scheduler will have to review and transcribe cach specific
activity. The use of activity codes may save up to 50 percent of the scheduler’s time.

Activity Coding

A coding scheme should allow the scheduler to select and sort activitics in a construction schedule
for specific schedule analyses. For example, to list all electrical activities, an activity code value (usually
four letters) for the activity’s specification section would be entered when the activity was creaicd. The

scheduler could simply select all electrical activities by this code.  Other categories of activity codces arc
suggested by the following questions:

» Are all of the necessary activities included on the first floor of this building?
¢ Arc all of the necessary activities included in the exterior closure of this building?
¢ Arc all of the owner’s approval activitics in the schedule?

¢ Which activities where used o justify the time extension for a specific claim?

By sclecting activitics which meet more than one condition, very specific lists of activitics can be
generated.  For cxample, to identify first floor electrical activitics, activities are sclected first by floor
location and then further selected by clectrical work. Other useful analyses that can be made by multiple
sclections are suggested by the following questions:

* Is there enough time to approve elevator submittals?

*  When will the building be enclosed?

¢ What mechanical activities need to be finished in the next 2 wecks?

*  Will concrete placement be delayed by weather?

e Will all necessary scrvices be connected to the Heating and Air Conditioning (HVAC) prior to
the testing of the system?

Activity coding is the most efficient way to check the accuracy or status of a construction schedule.
tihtective aciivity codes will reflect seriously considered activity categories. Table 1 provides a suggested
minimum Nist of activity codes for a large construction project.

¢ hifficulty i setting up an effective coding scheme is in achicving agreement, when the schedule
is initally deveioped, between the contractor and Arca/Resident Office on what should be coded and
which values of codes should be used.

4 usctul activity coding scheme must include the types of information needed to monitor or control

construction progress and verify schedule accuracy. There are three factors often overlooked in developing
a uscful list. First, activity codes should be casy to understand. For cxample, in the Responsibility Code,

11




the letter "P" may be uscd to refer to prime contractor activities and the letter "O" to refer to owner
activities. Such one character codes can cause typographical errors and lost time in checking a code’s
definition in the code dictionary.

If possible, code values should be selected based on reasonable abbreviations rather than arbitrary
letters or numbers. Table 2 illustrates a small portion of a poor activity coding dictionary from the NTF
project. The activity code chosen for this example is a contractor-defined code called the Sort Code,
which was intended to allow the scheduler to identify subparts of the project.

At first glance, the items scem to be listed by logical abbreviation. Unfortunately, since each person
abbreviates differently, it is difficult to anticipate the code for a particular category. For example, it is
unnatural to associatc the code for dampproofing with the code value "CW." The code value for a cooling
tower might begin with the letter "M" for "mechanical items.” The actual code used, however, is "CT."
Inconsistent codes force the scheduler to constantly refer to a code dictionary for every in-depth report.
Consistent codes are essential to rapid development of ad hoc reports.

Table 1

Suggested Activity Codes

Activity
Code Definition
Responsibility Designation for the trade or subcontractor who is responsible for the work in an

Work arca

Type of wiivity

Spe cification
Building >y \lem
Wearhe:r sonsitivity
Maod/ct s numiber

Cost code number

activity

Dcsignation for a particular arca of the work such as floor number or phasc of
work rclating 1o an activity

Designation for type of an activity, such as: submittal, approval, dclivery,
installation, test, etc.

Designation for construction contract specifications relating to an activity
Designation for the building system rclating to an activity

Designation showing if an activity is wcather sensitive

Designation for the change order or claim relating to an aclivity

A codc relating the activity to a specific cost item within the cost accounting
system




rable 2

Poor Subarea Code Value Definition

Code Value Definition
AA Partitions
AD Drywall
AF Firewall
AM Architectural - misc
AP Precast
AW Windows/window walls
CC Concrete
CE Earthwork
CF Concrete floors
CMU CMU Walls
CS Storm drains/culverts
CT Cooling tower
Cw Dampproofing
DEMO Demolition
DW Domestic watcr
EC Conduit and cable tray
ED Duct bank
EE Electrical equipment
EF Electrical fixtures
EG Underground clectrical
EL Lighting
ELEV Elevators
ELP Parking lot lighting

A second problem occurs with activity coding dictionarics when several different codes refer to the
sare information.  When this occurs, it is impossible to determine which code actually refers to the
wsired data. In the NTF project, Sort, Responsibility, and Levels codes all contain a specific valuc for
teating. Since the testing value was not consistent between different schedule versions, the scheduler was
forced to complete several sorts to check all possible subsets of activitics. Such inconsistent coding
undermines not only efficiency, but confidence in the accuracy of the network.

For targe projects, it is critical to designate independent categories for activity codes. If a project
snins several years, the ad hoc coding schemes will become difficult to maintain. After only 6 months,
>ven persons who developed an ad hoc coding scheme may not be able to explain why certain codes were
ericinally used.

Finally, when using codes that relate to specification sections or building systems, schedulers should
r-rovide sufficient levels of detail for each activity. The depth of the activity coding dictionary is very
iniportant for large projects. A "deep” code such as the Construction Specification Institute® (CSI) Master

'Construction Specification Instituie, 601 Madison St., Alexandria, VA 22314.
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Format will, for examplc, allow the differentiation between structural steel and steel pan forms for concrete
slabs. A "decp” systems code such as the Building Systems Index (BSI)* will, for example, allow the
differentiation between windows used for exterior closure and casefronts used to separate intcrior offices.
While the detailed coding of all of the activities in the schedule may at first appear to be a large cffort,
the schedule data becomes cffective project information only when it differentiates between types of
activities. On large projects, the depth of hierarchical codes will largely determine the depth of the project
monitoring and control tools available to the Area/Resident Office.

The final problem encountered in using a complex coding scheme is the need to add new codes after
the project has begun. To accomplish this, the user must add the new code(s) to each version of the
schedule, and also manually add all the corresponding data into each activity. Often the need for more
dctailed analysis occurs when a project that appears to be rather straightforward tums out to be quitc
complicated. Adding ncw codces after a project is under way should be avoided: in the long run, it is
much better to specify a large number of codes that would be useful for the life of the project.

Activity coding is a critical clement in crcating an effective construction schedule. The coding
scheme built into a schedule determines the speed with which reports can be produced and the depth to
which schedule analysis may be performed. Since time for schedule analysis is limited, activity coding
detecrmines the level of analysis, and therefore the amount the schedule will be used 10 manage the job.
If a consistent, independent coding scheme is not developed at the beginning of a project, then the
scheduler will spend much time compensating for poor coding and adding new coding into the schedule.
On a large project the scheduler could easily waste 4 hours a week extracting information from a
scheduling system with bad activity coding.

Integration of Automated Systems

In construction, a wide variety of specialists combine cfforts to create a working unit that is larger
than the sum of its parts. Each architect, engincer, contractor, tradesman, supplier, attomey, accountant,
and cstimator views the project from a different perspective. Since the advent of microcomputers, firms
have developed specialized software to reflect the view of cach construction specialist. Unfortunately for
the coreractor’s Project Manager or the Arca/Resident Enginecr, specialized software does not reflect a
viewpuint of the total project. This section describes two arcas in which data from various software
systems may he combined to reflect a larger project picture. These two arcas are cost and productivity
cirol, and procurcment process control.

Cost and Proauctivity Control

Onc of the key concemns in any cost-plus project is measuring the productivity of workers on the
1ob. Farly wamning of low productivity is essential since, on cost-plus work, the Corps pays contractor
codds direztiy. Integrating cost accounting and data scheduling should therefore be a primary concem
when . pectiyine a proiect controt system.  This integration is difficult because accounting requires a
difterent levcl of detail than doces scheduling. For example, an accounting system breakdown may identify
an Crtire carpentry crew as a single work unit, while a scheduling system must identify specific actions
of this carpentiy crew in detailed building locations.

YCNCES Syster Manual (LS. Army Corps of Engineers, Huntsville Division, 30 September 1988).
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A scheduling system’s activity codes may unify the incompatible views of the accounting and
scheduling systems.  Cost accounts typically have some specialized coding scheme. Activity codes
correlate scheduled activitics to cost coding schemes usually through the CSI Master Format or the cost
code ficlds. Since accounting systems frequently use the CSI to provide a work breakdown, this ficld may
be sclected to assist in productivity analysis. If the CSI is not used, then a different cost code ficld should

be employed.

Once all schedule activitics have been coded to reflect their cost accounts, specific items of payment
requests may be coded to individual activities. Most contractors use general cost codes rather than cost
codes of specific activitics. These specific costing activities require detailed contract requirements, but
once compiled, totals required for cost coding the scheduling system can provide a summary of all
activities with similar cost codes. Integrated schedule and cost control systems are not typically specified,
but should be required on cost-plus projects. A direct correlation between accounting and scheduling
systems is cssential to determine if cost and time schedules are keeping step.

Another method to correlate cost and schedule systems is to allocate specific crews and equipment
to particular activitics. In this method, the number of manhours, like cost accounts and equipment hours
to complete the work, is entered for every activity. This creates additional work, in that manhours are not
usually posted for schedule activitics. However, if the schedule is updated with cost data for each activity,
then manhours and equipment utilized will be available for direct input to the network.

Procurement Control

A frequent construction problem is late delivery of materials. The goal of an integrated procurement
system is to directly identify those construction activities that may be delayed by problems in the
procurement process. The procurement process is usually automated in three scparate parts. First, a
contractor’s procurcment tracking system monitors bid packages and maicrial dcliveries. Sccond, the
submittal log monitors timely government approvals. Finally, the scheduling system directs specific
procurcment activities.

When the schedule is the top-level time control tool, a procedure may be developed to properly
coordinate the schedule with the contractor’s procurement system and the submittal register. The effective
way 1o usc thesc systems is to require that all bid packages and material deliveries have specific activity
rnumbers associated with them. Delivery dates of procured items may then be checked against schedule
-ctivities and those delivery dates that will delay schedule activities may be identified in advance.

Computer Hardware

A kev clement of efficient schedule analysis for large construction projects is adequate computing
pow. r. Computer cquipment rescrved for scheduling. Due to the large size of the schedules to be
processed, computer hardware for large projects should be fast (20 MHz minimum) with large (40 MB
mininwum; hard disk storage. A fast 80386 machine with a math coprocessor should decrease the time
spent for schedule calculations, selecting and sorting activities, and generating report files and printouts
by an avcrage of 20 percent over typical AT class machines.

Printers, another critical hardware need, should be as fast and as quict as possible. Thc printer
should provide a 132-character-wide carriage with options for condensed and double-strike characters.




Schedule Analysis Tools

Schedule analysis on large projects is very time consuming, duc largely to the types of tools that
software developers provide. Often commercial software does not provide the capabilities needed for the
analysis of large projects. One clear example of the gap between software capability and user require-
ments occurs when there is a nced to reconcile changes between two schedules. Two typical schedules
might be the previous month’s schedule and the current schedule update that shows new progress. Current
software systems do not verify that all approved and appropriate changes have been included in the
updated schedule.

Current commercial systems can match activities in two schedules to compare changes in start dates
and to identify floats. Unfortunately these same systcms may not identify added or deleted activities in
the current schedule, changes in logic, or changes to lags between precedence activities.

Based on the work first accomplished at the Corps of Enginecrs’ Fort Drum Construction Office,
Watertown, NY, USACERL initially developed PROMAN as a schedule comparison program which iden-
tified all additions, deletions, and logic and lag changes. This program clearly identified typical contractor
schedule changes that hide float or change logic. With this program, a contractor could no longer alter
a schedule by changing the logic of activities as the project progresses. At their outset, many project
activitics have finish-to-start relationships with other activitics and several weeks of lag duration. If the
project falls behind the required finish date, a contractor cannot reduce these lag durations, the finish-to-
start rclationship to a start-to-start relationship, or reduce the lag on the start-to-start relationship, without
discovery. (Scquential activities cannot be given a parallel appearance.)

Without the assistance of the schedule comparison program, a scheduler would have no time to show
that this transformation had occurred throughout the schedule, reflecting a concerted effort to squeeze more
and more work into less and less time.

To complement the (unmodified PROMAN) schedule comparison program, an cxpanded sct of
schedule anaiysis tools was developed for the NTF Office. These tools provide coordination between
procurcment and submittal systems, rapid identification and analysis of the critical paths through the
schedule, analysis of the variance between groups of schedule activitics by cost, time, and manhours, and
several other features. These tools, developed under a contract with the Construction Automation Support
Center,” were packaged into a program called PROMAN (PROject MANagement). The next chapter
contains a guide to the use of PROMAN,

‘A construction software research facility associated with Resource Center Enterprises, 1408 W. University Ave., Urbana, IL
6180,
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3 A GUIDE TO PROMAN

Introduction

The PROMAN software package provides a collection of programs which generate detailed manage-
mcnt reports for project managers. The database structure is that of dBase III PLUS. The programs
included in PROMAN provide for integration of procurement, submittal, and scheduling systems. This
chapter discusses installation and use of the modules of Version 1 of the PROMAN collection.

The program is written so that any or all reports can be run in real time or as a batch process. This
mcans that the modules can be sct to run in sequence from start to finish, thus saving the operator from
monitoring the computer for the duration of the run. Version 1 of the program supports printing to the
HP Lascrjet Plus printer, an EPSON Wide Carriage Printer or compatible, or directly to a disk file. To
facilitatc the unmonitored operation of the program, it is possible to generate a report file with the printer
codes in place for any of the supported printers. In that way, the prints can be run after all the desired
reports have been gencrated.

Program Installation

PROMAN is provided on low density diskettes. It is recommended that the program be run on a
fast (20 MHz minimum) 80286 or 80386 microproccssor-based DOS machine. A hard drive with at least
15 to 20 megabytes of frce space is recommended; a minimum total capacity of 40 megabytes will be
nceded. There must be space for the PROMAN programs, the PROMAN output files, and Primavera
Project Management System. Enough space is also needed for dBasc III PLUS if the noncompiled version
of PROMAN is being used. In the instructions below, it is presumed that the software is installed on the
C drive. If the software is to be installed on a different drive, change the letter designator to that drive.

To install the program, use the following steps:

1. Make a subdirectory on the root directory for the program by entering: MD C:\PROMAN.

2. Placc the first distribution diskettc in the A: drive of the computer.

3. Au the prompt, type the following: COPY A:\*.* C:\\PROMAN.

4. Repeat steps 2 and 3 for each of the diskettes.

5. Remove the distribution disks and store them as backups for the loaded programs.

0. casure that the config.sys includes the scttings: Files = 20; Buffers = 25.

Preparation of PROMAN Input Files

Initial attempts to rapidly develop and deploy PROMAN for the NTF office required that the auto-
mated systems in usc at the NTF office be used, as much as possible, to provide the required data. The
NTF office used the Primavera scheduling software, a submittal register built on the dBase 111 PLUS data
base management systcm, and a proprictary procurcment system used by Kaiser Enginecrs. PROMAN
source code can (and must) be alicred to accommodate other computer configurations.
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Before using PROMAN, you must identify and export the correct input files from the Primavera
Project Management Software 3.0 package by following these steps:

1. Change to the subdircctory containing the Primavera system files, and at the DOS prompt, type
P3. The introductory Primavera screen, "Primavera Utilities,” will list, among other things, the available
projects (Figure 1). Choose 1 to select a particular project from the UTILITIES menu. A prompt line
appears, requesting the project title. After entering the desired title and pressing Enter, advance to the file
confirmation screen.

PRIMAVERA UTILITIES

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

The following projects are contained in the directory:

BASE CAR4 DECA DECB DECC JANA JANB JANC
NOVA NOVB NOVC NTFU

SELECT an axisting project....... 1

LIST project names and titles....2

ADD & new project.ccccvrvccncsess 3

DELETE a project..ccccevncnccssess 4

DUPLICATE and rename project..... 5

MERGE several projects......c.... 6

MAINTAIN target plans............ 7

BACKUP one or more projects...... 8

RESTORE one or more projects..... 9
CONFIGURE PRIMAVERA....ecevonsres C
EXIT PRIMAVERA.....c.ccvnnevncncs X

Press selection

Figure 1. Primavera Utility menu.

2. Press A from the "Confirm Selection” menu (Figure 2) to verify the sclection and to advance to
e next sereen.

3. Sclect 9 (Reports Specification) from the "Project Data Mcnu” (Figure 3), to advance to the
"Types of Reports” menu (Figure 4).

4. Sclects 6 (Export Data Files) from the "Types of Reports” menu, to advance to the "Export Data
Files” list menu (Figure S).

5. Inthe "Export Data Filcs" list menu, you will sce a listing of the Export Report routines which,
after the initial setup of the export routines, will be predefined as "EX-01" and "EX-02". "EX-01" creates
the "Activity Data" dBasc file, which contains information specific to each activity (start dates, finish
dates, codes, etc.), and which is named "SCHEDULE.DBF" by default. "EX-02" creates the "Logic" file,
which contains information about the order of activities in a particular project, which is named
“SUCCESSOR.DBF" by default. You can assign names to these files by selecting the "Edit" option from
this menu. However, it may be simpler for users unfamiliar with Primavera to keep the default filenames
(after first making surc that there are no existing filenames with the same names that will be overwritten),
and later to change the filcname after exiting Primavera.
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CONFIRM selection

- ot ot et 2 2 1t 2 s e

Project neme is DECA

Project Title: National Test Facililty
Company Name: KXafser Engineers, Inc.

Report Center Heading: December Schedule Update, Areas 1,2,5,7,8,9
Project Start Date: 16FEB88 Project must Finish no later than:
Early Finigh Date: 4LAPR9O

Network Type (PDM or ADM): PDM S Workdays Per Week
Schedule data date: 27DECAS Start Day of Workweek: MO

TARGET # TARGET PROJECT DATA DATE

Commands: Advance Edit Help Return

Figure 2. Confirm selection menu.

PROJECT DATA MENU DECA
Project data:
Calendar.....covvrunecencncsancans 1
Activity data..... veseseanasse veeedd
Dictionaries:
Activity codes...couceverannnaaas .3
RESOUrCeS...ocvivennnsvecacacnanns [
Cost accounts...cccauee cecaccanvas 5
Calculations:
Schedling.cceciereecvaerncacaneas N
: Leveling....ocovvvenecrnocccancaas 7
!
! Reports:
' EXOCULION.ceeesteacanscesossscase
] Specification.......... sesesnsee .9
Return to PRIMAVERA utility menu....... R
! ExIt PRIMAVERA...coccvenenrne reaenasace X

Press selection

—

Figure 3. Project Data Menu.

6. Sclects N (Next) from the "Export Data Files” menu to select the report file to be processed.
At the bottom of the screen, a prompt line will appear, requesting the "Ref. No." (reference number) of
the desired file. After entering EX-01 and pressing Enter, the file "EX-01" may be processed by pressing
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Types of Reports DECA

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

Schedule (tabular) reports.......1

Barchart schedule.....ceenvvevea 2

Network Logic diagram..... PR
Resource reports....cccaveaccaccss 4
Cost reports..... N 5
Export dats files...... P
Resource loading reports......... 7
Help.cioeinnerenenannns reesesanas L]
Return to Project Dats Meru......... R

Press selection

Figure 4. Types of Reports menu.

EXPORT DATA FILES DECA

Ref.No. Report Title

o m—- " o e 4 N s 0 0 20 0 0 0 e Bt R Y 0 W B B D 20 ot Bt B B P W M 0 e o 0 o

EX-01 Pro-Man output file "SCHEDULE.DBF";Activity Dats
EX-02 Pro-Man output file "SCKL JLE.DBF"; Logic Data

Commands: Add Del Edit Help Level More Next Return Save Transfer Window eXecute
Windows : Content Formet List Order Selection

Figure 5. Export Data Files.

X (cXecute). While the file is processed for exportation, you will see various messages on the screen,
followed by a "completed” message. Primavera will still be in the "Export Data Files" list menu.

7. From the "Export Data Files” list menu, press N (Next), and then at the filcname prompt, enters
EX-02 and Enter.

8. ‘The "Expon Data Files" menu includes four windows in addition to the "List" window: the
"Content,” "Format,” "Order,” and "Selection” windows, in which file parameters can be set. For "EX-02,"
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you nced to select the "Content” menu, and docs so by pressing W (Window) and then C (Content).
Primavcra advances to all "Export Data Files” content menu (Figure 6).

EXPORY DATA FILES DECA
Ref.No.: EX-01 Title: Pro-Man output file “SCHEDULE.DBF¥;Activity Dats
CONTENT: Current Target ASCIl File Width Current Target
Schedule 1 2 202 Schedule 1 2
Activity 1D 1 0 0 | Resources 0 0 ©
Title (No. of char 48) 2 0 0 ] Cost Account 0 0 0
Early Start 3 0 O | Res/Cost Percent 20 0o o
Early Finish 4 0 O | Res/Cost Lag & Dur. 0 0 0
Late Start 5 0 90| Units Per Day 21 0 0
Late Finish é 0 0 ) Earned Value (Units) 0 0 o
Actual Start 7 0 0 | Budget Quentity 0 0 0
Actual Finish 8 ¢ 0 | Actual Quantity/BCWS 0 0 0
Total Float 9 0 O | Quantity to Complete 0 0 0
Free Float 10 0 0| Quantity at Completion O 0 0
orfginal Duratiun 11 Q0 0 | Earned Value (Cost) 22 0 0
Remaining Duration 12 0 0 | Budget Cost 0 0 0
Percent Complete 13 0 0 | Actual Cost/BCWS 0 g0 0
ACT Code Field 2 - 7 14 0 0| Cost to Complete 0 0 0
Log Records 1- 1 0 Cost at Completion 0 ¢ O°
Commands: Add Del Edit Help Level More Next Return Save Transfer Window eXecute
Windows : Content Formst List Order Selection

Figure 6. Export Data Files content menu.

9. From the "Export Data Files" content menu, enter E (Edit) to change onc parameter by cursoring
down to the bottom line ("Export successor relationships only, ignore Content window?"), to enter Y
(Yes). Afier this single change, EX-02 can be exccuted by pressing X.

10. Orze EX-02 has been processed, you can exit Primavera by "backstepping” through the menus
by pressing R three times, to retumn to the "Project Data Menu" screen, 2nd then by pressing X (eXit).

11, It should be noted that the "Export Data Files" content, order and selection menus (Figures 7
to 9 were not used to export files for default conditions. These window may be used to tailor Primavera
“iies for other scheduling software.

Aler creating the files according to Figures 5, 6, 7, and 8, Export File paramcters sct in the
"Content” or the "Format™ Windows should not be altered; otherwise the size, type, and content of the
fields in the Dbasce files may be altered such that PROMAN may not recognize them.

Program Operation
The PROMAN software must be run from the C:\PROMAN subdirectory. If using a noncompiled
version of TROMAN, the dBasc T PLUS program must be present on the hard disk and its focation must

nc in the path statement.  Refer to a DOS manual for instructions on sctting a path.

A list of the source codes for all PROMAN program modules is included in Volume II of this
report.




EXPORT DATA FILES DECA

Ref.No.: EX-01 Title: Pro-MNan cutput file MSCHEDULE.DBF";Activity Data

FORMAT:
Enter name of output file [without extension]: NOVCACT

Type of output file to be crested: ASCII [.PRN] (A)
dBASE 11 [.DBF) (D)
LOTUS 123 [.WKS) (L)Y O
Title each colum in .WKS and .PRN files (Y/N)? N
Format dates as Calendar date or Workdays or Both (C/MW/B)? C

Summerfize or Detail each sctivity's resource/cost data (S/0)? D

For ASCI] files, separate esch field by 1 characters.
And insert 0 characters each time the content sequence number skips.

Export successor relationships only, ignore Content window (Y/N)? N

Commends: Add Del Edit Help Level More Next Return Save Transfer Window eXecute
Windows : Content Format List Order Selection

Figure 7. Export Data Files window.

EXPORT DATA FILES DECA

Ref.No.: EX-01 Title: Pro-Man output file “SCHEDULE.DBF“;Activity Data

ORDER(SORT) ACTIVITY DATA for presentation using schedule parameter codes:

Sort by: 1. ACT 2. 3. 4.
5. 6. 7. 8.
9. 10. 1. 12.
13. 1. 15. 16.
17. 18. 19.

Schedule parameter codes: ACT PNO SNO DES ES LS EF LF AS AF TF PCT OD RD FFL
VIE VIL V2E VAL
S/C RESP WAD LVLS 1D SORT SUBS AREA SUAR TYPE
STND

Commands: Add Del Edit Help Level More Next Return Save Transfer Window eXecute
Windows : Content Formet List Order Selection

Figure 8. Export Data Files sort window.

1. Sclect the drive (C:) where PROMAN is installed as the current drive by typing C: at the DOS
prompt and pressing the ENTER key.

2. Change to the PROMAN dircctory by entcring "CD\PROMAN".

3. Stant the program by entering "proman” and pressing thc ENTER Kkey.
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EXPORT DATA FILES DECA

Ref.No.: EX-01 Title: Pro-Man output file SCHEDULE.DBF¥;Activity Dats

SELECTION CRITERIA: Four successive levels of screening are svailable.

Level 1: Meet (All/Any) selection criteria listed below:
SPC cc Lov (HIGHK)
Select if is
Select {f is
Select if is
Select if is
Select {f s
Select if is
Select if is

Sched. parameter codes (SPC): ACT PNO SNO ES EF LS LF AS AF TF PCT OD RD RES FFL
ED LD AD COM VIE VIL V2E V2L
S/C RESP WAD LVLS ID SORT SUBS AREA SUAR TYPE
STND
Criteris codes (CC): EQ NE GT LT WR NR

Commands: Add Del Edit Help Level More Next Return Save Transfer Window execute
Windows : Content Format List Order Selection

Figure 9. Export Data Files selection window.

Using PROMAN

The first screen alter entering the PROMAN program provides an explanation of database files used
with PROMAN (Figurc 10).

Users should not exit PROMAN by rebooting or powering down their system. Exiting during report
Loneration may damage data files. Input files should remain intact, but other newly created files may have
o be manually erased.

Main Menu

The PROMAN Main Mcnu provides six choices, numbered one to five, and nine. ' You may choosc
o: run batch reports (1); import a standard ASCII file (2); list database files (3); process new project files
t-4+, change active project files (5); or exit PROMAN (9) (Figure 11).

i - Run Batch Reports

By sclecting "1," you can usc PROMAN'’s ability to support batching of reporis. After this
selection, PROMAN wili prompt you to select one or more entries from a list of reports to run against
the downloaded data from the project management system (Figure 12). To make a selection, type in the
letters corresponding to the desired reports.

o
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The files listed as defaults below indicate the last stored values for
Submittal, Schedule, and Successor databases. These are typically either
the last set selected by a PROMAN user or the last files processed by the
system, If a file is marked as nonexistent, it 1s mandatory that an
existing file be entered before attempting to run reports. The PSSR
files required for some reports are not displayed below. If new PSSR
records for elther procurements or subcontracts are moved to the PROMAN
directory, use File Processing Options to create new PSSR databases.
Indexes for each of the databases will be created if the files are
required for selected reports or operations.

Press any key tn continue...

i

NOVCACT.DBF
NOVCLCG.DBF
SUBMIT.CBF

Active 5chedule File
Active Successor File
Active Submittal File

il

tl

Figure 10. Initial PROMAN screen.

An asterisk (*) is placed beside cach selected report. If a report has been chosen by mistake, or if
you wish 10 make a change before running the reports, a report can be "unsclected” by typing its
corresponding letter again.  After all reports have been correctly marked. press “17 to run the reponts.
Each repert is described with examples in the last section of this document. To run batch reports at night
it 1s recommended 1o send the output 1o a disk file rather than directly to a printer. It is also advisable
to ensure that the hard drive contains adequate disk space (3 to 4 megabytes minimum) to hold the reports.

After running the batch files, it is possible 1o ¢xit from the program. To exit PROMAN. enter a 9"
as vour dhoice trom the Repont Selection Screen or from the Main Menu.

2 - ASCH Standard File Import

By sclecting "2" from the Main Menu, choose the "ASCI! Standard File Import” utility (Figurc 13),
which coeaverts a standard ASCII file of a specific format into the format required by the PROMAN
[ogram. Rescarchers for this study collaborated with software vendors to expand upon the Data
xchuange Format® developed at USACERL to create this utility.  Since the initial development of this
i ertace, the standard format has changed.  Funthermore, the construction codes used at NTF are not
voiversal codes. Lsers whose hardware/software configuration does not support the configuration
dasenbed mothis study will need to write a formatting interlace to suit their equipment.

s Lise Database Files
This undiny Lists database files Tocated in the PROMAN directory (Figure 14). A similar option is

acheble fion the "Process New Project Files” menu. I vhe desired files are not listed, it is best 1o oxit
CROMAN Jocate the Tites, and copy them into ihic CA\PROMiAN ditectory.

Progect Managemen! Systems Data Exchange Format, Draft Technical Report (USACERL, November 1989y,
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O WL bW

WELCOME TO PROMAN

- Run Batch Reports

ASCII Standard File Import
List Database Files

Process New Project Files

- Change Active Project Files
- Exit Program

Please enter your selectiomn.

Active Schedule File = NOVCACT. DRFE
Active Successor File = NOVCLOG.DBF
Active Submittal File = SUBMIT.DBF

1

Figure 11. Main menu.

PROMAN REPORTS

SPORT SELLOTION

a jevtter Lo

e orenorts to

e Sejeguicn

- D85SRy Schedlle
- PSSR/ Sched
PSSR/ Schedule
- PSSR/Scheauie; !
- PSYR/Schece.e/sSLn
- PSSR/ Sohedu e/ S

OO s
!

G - Rescourooe - T
Ho - Resourcoe Yora Yar g
- Resource Tire W o

It
J - logical
K = Activitics
I. = Delays
M - Contract.
O - Activity
R — Delete:
5 = Fina Aauacean
T = tind PCU AS/AY (o ntersy
U = ¥inad Changes i e oo

- Fina ;
W - Uind
X - tind

* = lndicates se.elteq reports

Figure 12. Reports menu.




Input the entire filename, including filename extension if present, of the
PSSR "Procurement" ASCII file to be compared against Schedule and/or
Submittal files. In order to run Reports which require the PSSR data, a
tilename MUST be input here. (For specific information about the
necessary format for this file, please refer to the S.A.S. User’s Manual.)
INPUT PSSR "Procurement" FILENAME:PSSRS.ART
VALID FILENAME
Input a PSSR "SubContract™ ASCII file? Y
Input the entire filename, including filename extension if present, of the
PSSR "“SubContract™ ASCII file to be compared against Schedule and/or
Submittal files. (For specific information about the necessary format for
this tile, please refer to the S.A.S. User’s Manual.)
INPUT PSSR "SubContract" FILENAME:PSSRR.ART
VALID FILENAME

Press any key to continue...

Figure 13. Example filename entry screen.

4 - Process New Project Files

Every database file to be used by the PROMAN program must be processed once through this menu
option.  Schedule files, successor files, submittal files, or subcontract and procurement files may be
processed from this menu (Figure 15). Each type of file may be processed scparately, or all types may
be processed at once, depending upon the menu item chosen.

Database Files #Records Last Update Size

SUBMIT.DBF 489 02/01/89 111616
FEBCACT .DBF 1023 04/20/89 211700
JANCACT.DBF 1015 04/19/89 210052
ACTIVITY.DBF 229 04/03/89 14328
FEBCLOG.DBF 2194 04/18/89 59400
PSSR_SC.DBF 268 04/21/89 60330
PSSR_PR.DBF 915 05/21/88 323455
GRADEIDEF.DBF 2930 03/31/88 556781

Figure 14. List database files option.




PROMAN V1L PROCESSZOR MENU
1 - Process Schedule and Successor Files
2 - Process a Submittal rile
3 - Process Subcontract/orocurement. Filles
4 - Process ltems 1,2, and 3
H o= List Database Files
o - l.ist Files With "PSER" Prefixes
9 - Exit to Main Menu
Please vnter Your 3eloction:
Actlive Schedule Flle NOVOACT D
Active 3Successor FPile - NIWCILOC. Dk
Active submittal File = SUBMIT, Do

Figure 15. Process new active files.

Two lile utilitics are available from this screen to assist in determining which files should be
processed. One lists all database files (for schedule, successor and submittal files), and onc lists all files
that begin with "PSSR" (for subcontract and procurement filcs).

Ax PROMAN processes new files, a message indicating cach stage is displayed on the screen (Figure
16). The computer keyboard should be untouched until the reports are completed.  Any keypress will
interrupt processing and may destroy important data. Do not interrupt processing,

Input the entire filename, including filcname extension if present, of the PSSR "procurement” ASCII
fite 10 be compared against Schedule and/or Submittal files. In order to run reports which require the
PSSR data, a filename MUST be input here.

CONVERTING PSSR

-

JONVERTING PSSR

"Procurement"

PLEASE DON'T

"“"Subcontract"

PLEASE DON'T

FILE FROM ASCII TO DBASE FORMAT
TOUCH KEYBOARD

FILE FROM ASCII TO DBASE FORMAT
TOUCH KEYBOARD

MERGING PSSR AND "Subcontract"

DON’T TOUCH KEYBOARD

“"Procurement"
LEASE

DBASE FILES

Corrand

f<D:>] PSSR_PR
Rec: 49/311

Figure 16. A typical processing screen.
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5 - Change Active Project Files

Active Project Files arc the files whose names arc supplicd as default filenames until they are
changed undcr this menu option, or until a new file is processed under the "Process New Project Files”
menu (Figure 17).

Change the active file names

Active Schedule File
Active Successor File
Active Submittal File

DECCACT.DBF
DECCLOG.DBF
SUBMIT.DBF

Figure 17. Change active files,

Specifying Report Output Information

Before running batch reports, PROMAN allows the sclection of output method from four available
options. When these options are displayed, you must sclect the output mode for reports, either to send
reports to a file, 10 a printer, or to both. (Figure 18)

CHOOSE OUTPUT METHOD:

Print Report

Print AND Make Disk File of Report WITH PRINTER CODES
Make Disk File of Report WITH PRINTER CODES

Make Disk File of Report WITHOUT PRINTER CODES

B ow

SELECT ONE OF THESE OPTIONS <pP,B,D or A>: D

VALID OUTPUT CHOICE.
Even if you chose to direct your Reports only to a disk file,
information about the printer on which this disk file will
wventually be printed is required to properly format the output, IF
yocu will be sending the file directly to a printer.

Please identify your printer type:

W Epson Wide-Carriage or Compatible
L Hewlett-Packard LaserJet or LaserJet?2

Fnter Your Choice: L

Figure 18. Output mode selection screen.




To sclect an option, enter the letter associated with an option.and then presses “Enter.” If an invalid
letter is typed, the program will return an crror message and you will be given the opportunity to make
a correct entry. If the lctter entered is one of the valid choices, the choice is marked with an asterisk.

Option "P" sends output only to the printer. Option "B" allows the preparation of both printed and
clectronic copies with printer codes when required. Option "D" allows later printing of a report
(particularly useful when attended printing and unattended report runs are appropriate). Option "A" sends
output 1o a disk file with no special computer codes. Option A is useful if the output file is to be
importcd into another application program, such as a word processor, or printed on any wide-carriage
printer. For best results when importing a file into @ word processor, the document should be sct up to
allow 80 characters per line. Regardless of what option is chosen, the report will be displayed on the
screen as it runs.

If options "P,” "B," or "D" are selected, you must designate which printer code set to use, either the
"Epson Wide-Carriage or Compatible” or the "Hewlett-Packard LaserJet or LaserJet 2."

The following paragraphs contain a brief description of each of the PROMAN reports.

Report A: PSSR/Schedule Matching
Algorithm

Report A prints data for each Schedule Activity which matches the first nine characters of onc or
more PSSR (Procurcment File) Activity ID numbers. (Duplicate Activity ID numbers in the PSSR filcs
arc repeated if they match more than one Schedule Activity ID number.)

User-Modifiable Items
Initial PSSR and Schedule filenames.
Output

Output from Reports A, C, D, E and F follow the same format. The following items are listed from
cach matching Schedule Activity, in this order: Schedule Activity ID number, Title (in text), Early Start
d.te, Early Finish date, Late Start date, Late Finish date, Float (in days), Original Duration of Activity (in
days). Remaining Duration of Activity (in days, and at the time the Schedule was last calculated in
Pnmavera), and Percent Completed of Activity.

For all PSSR Activities matching each Schedule Activity, the following items are listed, in this
order; PSSR Activity ID numbcr, Description (text), Vendor Name (text), Arrive on Site date, Required
date, the diffcrence (in days) between the Schedule Early Start date and the PSSR Arrive on Site date, and
an arrow indicating which groups of matching PSSR Activitics show the largest difference between the
Schiedule Early Start date and the PSSR Arrive on Site date.

At the end of Report A, PROMAN lists the number of Schedule Activities and PSSR Activitics
which met the search criteria.
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Report B: PSSR/Schedule "PR" Code Matching
Algorithm
Report B prints data for each Schedule Activity which is a "Procurement” Activity (and thus has

a "PR" or a "PR-" embedded in its Activity Number), and which lacks any matching Activities in the
PSSR (Procurcment) File. Therefore, Report B lists Activity data only from Schedule files.

User-Modifiable Items

Initial PSSR and Schedule filenames.
Output

Output from Report B includes the following items, listed from each Schedule Activity meeting the
above criteria, in this order: Schedule Activity ID number, Title (in text), Early Start date, Early Finish
date, Late Start date, Late Finish date, Float (in days), Original Duration of Activity (in days), Remaining

Duration of Activity (in days, and at the time the Schedule was last calculated in Primavera), and Percent
Completed of Activity.

At the end of Report B, PROMAN lists the number of Schedule Activities which met the search
critcria.
Report C: Date Comparison 1
Algorithm

Report C prints data for cach Schedule Activity which matches one or more PSSR (Procurement
File) Activity ID numbers, and for which the latest PSSR "Arrive at Site” daie is later than the matching
"Schedule Early Start date,” for which the matching Schedule Activity has a Float of fcwer than 10
working days. (Note that duplicate Activity ID numbers in the PSSR files are repeated if they match more
than one Schedule Activity ID number, using a match of the first nine characters.)
User-Modifiable Items

Initial PSSR and Schedule filenames.

Output

Output from Rcport C follows the same format as Report A.

Report D: Date Comparison 2
Algorithm

Report D prints data for cach Schedule Activity which matches one or more PSSR (Procurement
File) Activity ID numbers, for which the latest PSSR "Arrive at Site" date is later than the matching

“"Schedule Early Stant” date by a number of days greater than 20 percent Float for that Activity, and for
which the matching Schedule Activity had a Float of morc than 10 working days. (Note that duplicate
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Activity ID numbers in the PSSR files are repeated if they match the first nine characters of more than
one Schedule Activity ID number).

User-Modifiable Items
Initial PSSR and Schedule filenames.
Output

Output from Report D follows the same format as Report A.

Report E: Submittal Comparison 1
Algorithm

Report E compares date consistency among Activitics having matching information in the Schedule,
PSSR, and Submittal Register files. Data is printed for each Schedule Activity which matches one or
morc PSSR (Procurement) File Activities, which also contains matching information in the Submittal file,
and for which the PSTR "Submittal to CE" and "CE Submittal Approval” dates do not match, for which
the Schedule Activity has (by default) fewer than 10 days of Float. (Duplicate Activity ID numbers in
the PSSR files are repcated if they match the first nine characters of more than one Schedule Activity ID
number.)

User-Modifiable Items

Initial PSSR, Schedule and Submittal filenames. Also, you can change the valuc of the float
(Default Value: Float = 10 days).

Output

Outpu: from Report E follows the same format as Report A.

Report F: Schedule/Submittal Comparison 2
Algorithm

Report F compares date consistency among Activities having matching information in the Schedule,
PSSR, and Submittal Register files. Data is printed for each Schedule Activity which matches one or
more PSSR (Procurement) File Activities, which also contains matching information in the Submittal file,
ana for which the PSSR “Submittal to CE" and "CE Submittal Approval” dates do not match, and for
which th. diffcrence between the PSSR dates and the Schedule dates is (by default) greater than 20
percent of the Float. (Duplicate Activity ID numbers in the PSSR files are repeated if they match the first
rinc characters of more than one Schedule Activity ID number.)

User-Mnodifiable Items

Initial PSSR, Schedule and Submittal filenames. you can also change the percentage difference
between the PSSR and Schedule dates. (Default Value: Percentage = 20 percent).

QOutput

Output from Report F follows the same format as Report A.
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Report G: Manpower Variance

Algorithm

Report G prints thosce Activitics requiring (by default) more than 20 Men Per Day, calculates and
prints the Mean and Standard Deviation for Men Per Day for groups of Activities having (by default) the
. same CSI Standard Code, and for those Activities which are (by default) more than 1.00 Standard
Deviation above or below the group mean, and lists the relative difference in Standard Deviation from the

group mean.
User Modifiable Items

Initial Schedule filecname. You can also change the minimum number of Men Per Day per Activity
to search the threshold number of Standard Deviations above or below the group mean used to flag
particular Activitics, and the Activity Code or Activity ID Code used to group Activities. All of these
uscr-defined items are listed on this title page; in addition, the Activity Code or Activity ID Code and the
threshold number of Standard Deviations are included in the header of each page. (Default Values: Men
per Day = 20; Standard Deviation Multiples = 1.00; Code = STND.)

Output

Output from Report G includes the following items listed from each Schedule Activity meeting the
above criteria, in this order:  Schedule Activity ID number, Title (in text), Early Start date, Early Finish
date, Late Start date, Late Finish date, Float (in days), Original Duration of Activity (in days), Remaining
Duration of Activity (in days, and at the time the Schedule was last calculated in Primavera), and Percent
Complcted of Activity. Also output are the number of Men Per Day required by that Activity, and a
column indicating the relative difference from the group Mean, in Standard Deviations, for that Activity.

At the end of Report G, PROMAN lists the number of Schedule Activities found.

Report H: Cost Variance
Algorithm

Report H prints those Activities requiring (by default) more than 2000 Dollars Per Day, calculates
and prints the Mean and Standard Deviation for Dollars Per Day for groups of Activities having (by
default) the same CSI Standard Code, and for those Activitics which are (by default) more than 1.00
Standard Deviation above or below the group mean, and lists the relative difference in Standard Deviations
‘rom the group mcan.

Uscr-Modifiable Items

Initiai Schedule filename.  You can also change the minimum number of Dollars Per Day per
Acivity te scarch the threshold number of Standard Deviations above or below the group mean used to
flag particular Activities, and the Activity Code or Activity ID Code used to group Activities. All of these
uscr-defined items are listed on this title page; in addition, the Activity Code or Activity ID Code and the
threshold number of Standard Deviations are included in the header of each page. (Dcfault Values:
Dollars Per Day = 2000; Standard Deviation Multiples = 1.00; Code = STND.)
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Output

Output from Report H includes the following itcms listed from each Schedule Activity meeting the
above criteria, in this order: Schedule Activity ID number, Title (in text), Early Start date, Early Finish
date, Late Start date, Late Finish date, Float (in days), Original Duration of Activity (in days), Remaining
Duration of Activity (in days, and at the time the Schedule was last calculated in Primavera), and Percent
Completed of Activity. Also output are the number of Dollars Per Day required by that Activity, and a
column indicating the relative difference from the group Mean, in Standard Deviations, for that Activity.

At the end of Report H, PROMAN lists the number of Schedule Activities found.

Report I: Time Variance
Algorithm

Report I prints those Activities requiring (by default) more than 40 Working Days, calculates and
prints the Mean and Standard Deviation for Working Days for groups of Activities having (by default)
the same CSI Standard Code, and for those Activities which are more than 1.00 Standard Deviation from
the group mcan, lists the relative difference in Standard Deviations from the group mean.

User-Modifiable Items

Initial Schedule filename. You can also change the minimum number of Working Days per Activity
to search the threshold number of Standard Deviations above or below the group mean used 1o flag
particular Activities, and the Activity Code or Activity ID Code used to group Activities. All of these
user-defined items are listed on this title page; in addition, the Activity Code or Activity ID Code and the
threshold number of Standard Deviations are included in the header of each page. (Default Values:
Working Days = 40; Standard Deviation Multiples = 1.00; Code = STND.)

Output

Output from Report I includes the following items listed from each Schedule Activity meeting the
above criteria, in this order: Schedule Activity ID number, Title (in text), Early Start date, Early Finish
d~te, Late Stant date, Late Finish date, Float (in days), Original Duration of Activity (in days), Remaining
Duration of Activity (in days, and at the time the Schedule was last calculated in Primavera), and Percent
Completed nf Activity. Also output are the number of working days required by each Activity, and a
column indicating the relative difference from the group Mean, in Standard Deviations, for each Activity.
At the end of Report I, PROMAN lists the number of Schedule Activities found.

Report J: Logical Analysis
Higarithm

Report J prints the construction Activities on each floor which do not follow a normal construction
progression pattern.  This pattern is defined by examining (by default) the "Sort Details Code" for each
Activity in ¢ Schedule file. The normal progression (assuming the default "Sort Details" code) is
defined as: Earthwork, Structural Steel, Concrete, Rough-in, Drywall, and Finish. Activities deviating
from this progression arc identified and printed. In addition, drywall Activities which are to be finished
before the start of roof Activitics are identified and printed.
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User-Modifiable Ttemy

Initial Schedule filename, Activity Code or Activity ID Code.  PROMAN cnables these schedule
codes to be uscr sclected. This does not imply that these codes were correctly chosen when input, or that
the values for these codes are subsets of those defined within the Primavera Code Dictionary.

Output

Output from Report J includes the following items listed from each matching Schedule Activity, in
this order: Schedule Activity 1D number, Title (in text), Early Stant date, Early Finish date, Late Start
date, Late Finish date, Float (in days), Original Duration of Activity (in days), Remaining Duration of
Activity (in days, and at the time the Schedule was last calculated in Primavera), and Percent Completed
of Aclivity.

Report K: Activities To Crash
Algorithm

Report K prints the four most critical paths in the schedule databasc. It does this by sorting
schedule information by total float and finish date, and then by searching for the four most critical paths.
Report K also analyzes Manpower Loading for critical path activitics. The report lists those activitics
whose Manpower Loading is greater than a user-specificd amount.  Acltivities with durations greater than
a user-specificd amount are also listed. The final section of Report K identifies activities with Relation
Durations in cxcess of a uscr-specilicd pereentage. %

User-Modifiable Ttems

Manpower Loading Value, Duration Value, and Duration Relation Percentage (Default Values:
Duration Valuc = 20); Duration Relation Percentage = 20 percent),

Output

Outpur from Report K includes the following for cach critical path: Schedule Activity ID number,
Title (in texy), Early Start date, Early Finish date, Late Start date, Late Finish date, Actual Stant dale,
Actual Finish date, Float, Remaining Duration, Percent Complcte, Original Duration, Lag, and Rclation.
Output for Manpower Loading, Remaining Duration, and Relation Durations follow cach critical path.

Report 12 Delays in Design
Algorahm

Report Lorequires data from two schedule update files. It prints data for each activity which (by
defauln has 2 "DR” STND code and a Float greater than 10 days, and which (by default) has lost 10
pereent of that Float between two Schedule updates.

{Ixer-Modifiable ltems

- Initial Schedule update filenames. You can also change the value of the float and the pereentage
ditference (Default Values: Float = 10 days, Percentage = 10).
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Output

The following items are listed from cach matching Schedule Activity, in this order:  Schedule
Activity 1D number, Title (in text), Early Start date, Early Finish date, Late Start date, Latc Finish date,
Float (in days), Original Duration of Activity (in days), Remaining Duration of Activity (in days, and at
the time the Schedule was last calculated in Primavera), and Percent Completed of Activity.

At the end of Report L, PROMAN lists the number of activities which met the criteria.

Report M: Contractor Grading
Algorithm

Report M requires data from one Schedule update file, and a matching PSSR and Submittal file.
First, it calculates a "rating” of the percentage of PSSR and Submittal which correspond to Schedule
Activitics, the percentage of PSSR and Submittal which correspond to Schedule procurement Activitics,
the number of nonprocurement Activitics with durations e¢xceeding 20 days, and the number of correctly
coded Schedule Activities (assuming that the NTF Dictionary Codes within Primavera are correct). Report
M also sums the number of Schedule Activities having negative float, determines the perecntage of
Activitics on the four most critical paths which met their Early Start Date, and analyzes the Aclivitics on
the four most critical paths in terms of the time remaining and the time cxpended. Report M analyzes the
pereentage of Activities which have adcquate "Actual Start Dates," analyzes the percentage of Activitics
having "Percent Complete” greater than zero or a Remaining Duration with no "Actual Start Date,” and
analyzes the pereentage of Activities having "Percent Complcte” greater than zero or a "Remaining
Duration” with "No Actual Start Date.” It also analyzes the percentage of Activitics with "Remaining
Duration” greater than their "Original Duration.”

Belore running Report M, "Report K:  Activities to Crash" should be run to detcrmine the four
most critical paths in the schedule file. If Report K has not been run previously, only the "Actual Start
Date™ Analvsis is aftected.

Ivor Moditiable ltems

fitial Schedule update filenames. You can also change all of the grading “threshold" valucs, which

o> used 1o determine the "grade” or rating given to the contractor. You must input the correct Primavera
tats Dae inorder for one of the subitems to work, since the "Data Date"” cannot be included in Primavera
dlase cxperd files. You can choose to gencrate a Summary Report, a Detailed Report, or both together.

ripu:
Kepoa M yields two kinds of reports: (1) a Summary Report which gives the grade for cach
ihitem 15 the two overall grading items in English-like text, and/or (2) a Detailed Report which lists all
¢: e Activines matched in the Report M algorithms and summarized in the Summary Report.
Report N: ASCI Interface/File Format
This routine converts project schedule data from an ASCII file format to the format used in
PROMAN. The ASCII file must have been previously created and must follow a standardized logical file

format.  Usc the format specified in Appendix E (Scheduling System Data Exchange Format) to create
schedule or suceessor files. For submittal files use the format specified in Appendix D (Submittal Text
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File Format). Any project management softwarc which has the ability to expurt data in ASCII format can
save data for cach project into a single file. Likewise, if a filc is created following those standards, it can
be used by any project software which can import ASCII files.

Afier selecting Report N from the Main Mcenu, you are prompted for file information related to the
Schedule text file. There are three choices, to:

1. Typc in the namc of the ASCII text file which corresponds to the schedule and successor
databasc files

2. Enter a SPACE and press ENTER if schedule/successor databases will not be used

3. Exit 1o PROMAN and creale the text file.

You arc prompied for identical information about the submiual text files. The same steps can be
repeated for the submittal files.
Report O: Activity Slippage
Algorithm

Report O accepts up to five schedule files and compares an Activity’s Early Start date, Duration,
Floal, and Productivity (defined as Actual Duration/Original Duration). 1 there is a change from the
previous schedule file, the activity is printed. If the productivity index exceeds one Standard Deviation,
then the report prints that number of Standard Deviations.

User-Modifiable liems

Enter up to five schedule files which are checked for validity. You may also cnter which Activity
Code 10 sort on (Deflault Value: Code = STND).

Output

The following items are listed from cach matching Schedule Activity, in this order:  Schedule
Activity 11D number, Title (in text), Early Start date, Early Finish date, Late Start date, Late Finish date,
Float (in days), Original Duration of Activity (in days), Remaining Duration of Activity (in days, and at
the ume the Schedule was last calculated in Primavera), and Percent Completed of Activity, the
Productivity Rate, and if applicable, the number of Standard Deviations over the mean.

Report P Activity Coding Module

Report PP (the Activity Coding Dictionary) will be run after all information for the other reports has
been entered. This module prompts for the name of the Activity Code to scarch. The choices arc:

RESP - Responsibility AREA - Task Arca
LVLS - Level of Detail SORT - Sort Dcuils
SUBS - Subcontracts SUAR - Task Sub-Arca
TYPE - Type of Work STND - CSI Standards
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The module will then ask for the name of a project-specific Activity Coding Dictionary. If no such
Activity Coding Dictionary cxists at the time of the request, one will be created using the name entered
at this point. The project-specific Dictionary provides an area to add special terms relevant to a given
project so that task descriptions can be more useful to project personnel.

Report P then scarches every record in the schedule database to compare the code value in the
defined code field with the text in the activity’s title with the values in the generic and the project-specific
dictionaries. This project may require operator intervention 10 perform the following steps.

1. If there is no text/code combination in either the project-specific dictionary or the generic
dictionary, and both the code and the text are entered, You are given the option to add the code and text
to the project-specific dictionary file (if one is open).

2. If the text is entcred and there is no code, you may opt to modify fields prior to continuing.

3. If multiple cases satisfy the code lookup (i.e., a code is used ambiguously), You see all codes
and text entries for the field from the project-specific and/or generic dictionary files and can select from
those. The chosen code will be written back to the schedule database.

4. You may always skip any modification.

After cach activity is processcd, Report P will process the next activity in the schedule database.
It is recommended that this module be run separately from the previous reports.

Typical Report Operations

After a sct of reports is selected and you indicate no more are to be added, the program collects the
information necessary to run all of the reports. Typically, this includes the file names for all associated
data bases and, in some cases, parameters such as the codes to be included. File names must be entcred
using the ".dbf" extension of dBase files.

To illustrate the procedure, Figure 9 displays a screen replica of a request for two file names. In
cach case, the text describing the required file is displayed on the screen and the default file for that
request is displayed in the input area. If the displayed fiic 1s correct, You press ENTER. The program
will scarch for the displayed file. If the file is not present, an error message will appear and the program
agair. prompts for a filename. When the file is found, a message indicates that the filename is valid and
the program moves to the next request.

Kunning the Program

Afic. uli parameters are entered, the actual reports are run. Depending on the size of the input
databases ond e .umber of reports selected, the run time can vary from 5 min (for Report K alonc), to
I'S min (for Reports S through X), to ovemnight (for all reports). When all reports have been completed,
Jou il be returned to the PROMAN main menu.

Lzaving the PROMAN Program

You should cxit thc PROMAN program only by choosing "9" at either the "Main Menu" or the "Run
Baich Reports” menu. Although pressing "ESC" or "Ctrl-C" will interrupt proccssing of files or reports
and terminate the program, it does so at some risk to the data files. Exiting in the middle of rcpon
generation may destroy data files. Input files should remain intact, but newly created files may have to
bc manually erased.
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4 SUMMARY

This report has discussed the implementation of the PROMAN schedule analysis software to large,
cost-plus construction projects, and has made recommendations regarding the scheduling and planning of
those projects.

Large construction projects require that approved and appropriate schedule changes be included in
cach updated schedule. To complement commercial software that can match activities to compare changes
in start dates and to identify floats, USACERL developcd PROMAN, a comparison program which
identifies all additions, deletions, and logic and lag changes. For this study, USACERL, under a contract
with the Construction Automation Support Center, modified PROMAN with an expanded set of schedule
analysis tools, developed for the NTF Office to provide coordination between procurement and submittal
systems, rapid identification and analysis of the critical paths through the schedule, analysis of the variance
between groups of schedule activitics by cost, time, and manhours, and several other features.

Although this version of PROMAN was enhanced for use with the computer configuration at the
NTF office, techniques are outlined to assist Area/Resident Office personnel to install and implement the
program. The "ROMAN program may require modification for use with configurations other than thosc
used on the NTF project. (PROMAN is sufficiently developed to allow experienced construction office
personnel to modify the software source code (Volume II). A properly prepared cost-plus construction
project can use PROMAN to measure cost and productivity, to track delivery of materials, and to compare
intermediate and general schedules.

Before beginning a large cost-plus project, District and Construction Field Offices should consider
several factors related to scheduling and planning:

1. The Architect/Engineer should furish a design project schedule that logically links related
activitics in the project in a Network Analysis System.

2. The Area/Resident Office should provide a full-time scheduler specially trained in microcomputer
scheduling systems and project scheduling with construction inspcction experience.

3. In determining the contractor’s incentive fee, an automated system can help to analyze the level
of detail nceded to define the criteria for grading the contractor.

4. The Arca/Resident Office must devise a consistent, independent coding scheme that targets
spectfic groups of activitics for precise schedule analysis.

5. Data from the various computer-based systems such as cost and productivity conirol, and
procurement control should be coordinated with schedule data to enhance project control.

6. Large construction projects must be equipped with computer systems for efficient operation. the
system should have a fast (20 MHz minimum) 80386 microcomputer with a large capacity (40 MB
minimum) hard dnve and a math coprocessor, and a fast printer with 132-character-wide carriage and
options for condensed and double-strike characters.
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