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1. INTRODUCTION 

XchedPro is a graphical user interface (GUI) for a powerful project schedule solver engine. Starting 

from basic schedule data (activities/tasks duration and precedence relationships), XchedPro 

calculates the start/end dates for all activities, critical path(s) and free float times. If data about 

resources is available, XchedPro is able to calculate planned Progress Curves (S-Curves) and different 

kinds of histograms. If data about actual activities progress is available, actual Progress Curves (S-

Curves) and some basic KPIs can also be calculated. 

XchedPro was designed to be applied mainly in EPC (Engineering, Procurement and Construction) 

and software development projects, however, it is flexible and powerful enough to be used for other 

kind of projects. 

XchedPro uses MS Excel files for input and output data. This is very useful to generate input data for 

large and complex schedules and allow a great flexibility to customize reports from output data. 

XchedPro is a safe standalone application and don´t access the machine register, local network or 

the internet anytime. To install the application in a corporative computer, the support of IT group 

may be necessary. 

XchedPro wasn´t designed to be a distributed collaborative or multi project tool, it was designed to 

be used in a centralized way, by the project planning team and for a specific project. 

This user manual describes how to access all XchedPro native features and provides some tips on 

how to extend/customize these features with little additional work. 

Please feel free to send your doubts, comments, bug reports or suggestions through our website. 
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2. HOW TO INSTALL XCHEDPRO 

XchedPro is provided as a single Windows zipped package file that contains all necessary files to run. 

To keep the user in control of every step and minimize the risk of security threats, there is no 

installation program and no access to the machine register or Internet is required when installing or 

running the application. The files should be extracted manually and copied for any folder in the user 

computer. We recommend to copy the hole original folder (XchedPro) to HD file root directory, all 

instructions in this manual considerer this installation option. 

IMPORTANT: The folder location and folder name can be changed, but all XchedPro files provided in 

the package, must be kept in the same folder. 

The installation package contains: 

File Description 

XchedPro.exe XchedPro Windows application 

XchedPro.exe.config XchedPro internal config data 

TEMPLATE_NEW_I.xlsx Template data file for new schedules 

TEMPLATE_REPORT_I.xlsx Report (output) data file template 

XchedPro.lic License file 

XchedPro_UserManual.pdf User Manual 

Table 2.1 – Files in download XchedPro package 

Optionally, after copies the files to the folder, the user can create a shortcut to access XchedPro.exe 

and put it in any place. 

 

Figure 2.1 – Typical XchedPro folder content 
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3. HOW TO USE XCHEDPRO 

A typical sequence of use is described below: 

A. Build the input data file using a copy of the input MS Excel file template 

(TEMPLATE_NEW_I.xlsx), available in the installation folder; 

B. Run XchedPro application and open the input file created in previous step. After the input 

file was read, XchedPro will check automatically the data for any errors or inconsistencies; 

C. If any error was found, the input data should be corrected before next step. The input data 

can be fixed (or changed) going back to step A and editing the input file, or using build-in 

XchedPro data edition capabilities. We recommend the use of XchedPro build-in edit 

capabilities for small changes in the input data and the use of MS Excel input file for the 

largest and complex ones; 

D. If no errors or inconsistencies are found, the schedule can be calculated and the results can 

be inspected using the build in XchedPro visualization capabilities, which include grids and 

charts that show the main results of calculation. If some adjust is necessary in the input data 

to improve the results, go back to step A (or C); 

E. If the results are OK, a complete report can be exported in a MS Excel file format. 

Figure bellow illustrate a typical workflow. 

 

 

 

 

 

 

 

 

 

Figure 3.1 – Typical XchedPro workflow 
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4. INPUT DATA FILE GENERATION 

All input data files should be created using the provided MS Excel template file 

(TEMPLATE_INPUT_I.xlsx) as a start point, ie, the template file should be copied and renamed to 

create a new file. This is necessary because there are several internal format rules and keywords 

(named cells) in the file, that are used by XchedPro to find the information to be read. 

The input data file has four main sections, each one is a different sheet in the spreadsheet input file 

(CONFIG-DATA, SCHED-DATA, TASK-DATA and PROG-DATA sheets). As a general rule, the content of 

all grey and yellow header cells is not read by application, but these cells cannot be moved or 

removed from the sheet. 

The next items will explain how to fill (or change) the input file. 

TIP 

The user can create different pre filled template files with customized initial parameters for each 

specific kind of project. 

4.1. CONFIGURATION DATA SECTION 

In this section (CONFIG-DATA sheet in the input file spreadsheet), the general configuration data are 

informed. The figure below presents the overall structure of this section. 

 

Figure 4.1 – Configuration data sheet- overall view 

There are 5 main groups of configuration parameters to be defined in this sheet, as detailed bellow: 

A – INPUT TIME UNITS. This group of parameters define the default time units related to task 

durations and predecessor offsets (Legs); 

B – MESSAGE VIEW LIMITS. This group of parameters define the maximum number of messages 

(information, warnings and errors) to be showed in Message View panel; 
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C – REPORT appearance settings. In this group are defined some appearance parameters related to 

report file generation; 

D – WORK DAYS/HOURS. Definitions about work days and work hours in a typical work week 

E – HOLIDAYS. Definitions of holidays and/or other kinds of no work days in the year 

F – RESOURCE TYPES (FAMILIES). Register of resource types (families), that are the way how project 

resources are grouped to generate consolidated information 

G – RESOURCES. Register of all resources that can be used by the project 

Each group of configuration data will be explained in details in the next sub sections. 

4.1.1. Input Time Units 

This table defines the default input time units related to tasks duration and predecessor offset (leg) 

values (please, refer to section 4.3 TASK DATA SECTION for more details about task duration and 

predecessor offsets). 

 

Figure 4.2 – Input Time Units definition 

The are several options of time units, by selection of a respective item in the combo box. In the 

current XchedPro release, only options based in work times are accepted. The table below, describes 

what each time unit option means. 

Work Hours [WH] All values associated to this time unit will considerer the number of 
working hours for each day of week as defined in the table WORK 
DAYS/HOURS (see section 4.1.4 Work Days/Hours definition). 

Work Days [WD] All values associated to this time unit will considerer the number of 
working days as defined in the table WORK DAYS/HOURS (see section 4.1.4 
Work Days/Hours definition). Every day with a non-zero number of work 
hours is considered a work day, no matter the number of work hours. 

Work Weeks [WW] All values associated to this time unit will be converted to work hours, by 
the formula: 
WH = WW * WHW 
Where: 
WH = number of work hours to be used by XchedPro 
WW = number of work weeks, defined by user 
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WHW = total number of work hours by week, defined in the WORK 
DAYS/HOURS table 

Work Months [WM] All values associated to this time unit will be converted to work hours, by 
the formula: 
WH = WM * WHW * 4 * (30/28) 
Where: 
WH = number of work hours to be used by XchedPro 
WM = number of work months, defined by user 
WHW = total number of work hours by week, defined in the WORK 
DAYS/HOURS table 

Work Years [WY] All values associated to this time unit will be converted to work hours, by 
the formula: 
WH = WY * WHW * 52 
Where: 
WH = number of work hours to be used by XchedPro 
WY = number of work years, defined by user 
WHW = total number of work hours by week, defined in the WORK 
DAYS/HOURS table 

Table 4.2 – Time Units 

4.1.2. Message Limits 

The message limits configuration table defines the maximum number of messages (by type) that will 

be showed in the message view panel (see section 5.11 MESSAGE VIEW AND STATUS BAR). Several 

kinds of errors in the input data have a cascade behavior, is very common that just one root error 

generates dozens other error messages. Limiting the number of messages to be displayed can be a 

good idea to avoid message overload 

 

Figure 4.3 – Message limits parameters 

4.1.3. Report Appearance Parameters 

The REPORT group has 3 tables of parameters, all of them are related to the appearance of different 

information in the output schedule report file. 

The first table under REPORT group defines the colors to be used in the horizontal bars of Gantt 

chart, generated in the output report file. The background color of cell beside to “Planned” cell, will 

be used to paint the tasks (activities) duration bars in Gantt chart. The background color of cell 

beside to “Crit.Path (Planned)” cell, will be used to paint the tasks durations bars in the critical path. 
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The background color of cell beside to “Connections” cell, will be used to paint the connect lines 

between the task duration bars. 

 

Figure 4.4 – Report appearance parameters – Gantt chart bar colors 

The user can change these background colors using Excel Theme Colors menu, as illustrate in the 

figure bellow. 

 

Figure 4.5 – Excel Theme Colors menu 

The background colors beside the cells “Actual” and “Crit.Path (Actual)” are reserved for future 

implementations and are not used in the current XchedPro version. 
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Next picture reproduces the choice of colors effect in the Gantt chart report file. 

 

Figure 4.6 – Gantt chart color scheme 

The second table under REPORT group defines the colors to be used to fill (highlight) rows of specific 

type of tasks in the report tables. The “TASK LEVEL” column informs the level of task in the WBS 

structure. 

When the user defines a color for a specific level, all tasks with this level will be highlighted with this 

color in the tabular reports. More details about WBS structure and task levels, are available in 

APPENDIX A. 

 

Figure 4.7 – Report appearance parameters – Task level colors 
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The next figure shows how the choice of level color impact the tables in the report file. 

 

Figure 4.8 – Task level highlight color scheme 

The third table under REPORT group define the scale for the time axis in report charts. This table 

defines the time interval under the resources and planned progress are totalized. 

 

Figure 4.9 – Report appearance parameters - Charts time axis scale 
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If “Auto” option is chosen, an internal algorithm will calculate the best time interval, based in the 

schedule total duration (recommended option). For Gannt charts, just the “Auto” option is 

implemented in current version. The figure below illustrates the effect of the time interval impacts 

the output report, in this case, time interval select was “weeks”. 

 

Figure 4.10 – Time interval effect for charts 

4.1.4. Work Days/Hours definition 

This table defines the week working days and respective working hours. Week days with TOTAL 

HOURS = 0, are considered non-work days. 

 

Figure 4.11 – Work Days/Hours definition 

4.1.5. Holidays definition 

This table defines holidays and other non-work days, ie, days that will not be considered in the 

schedule calculations. Dates for all holidays and non-work days during the schedule interval should 

be informed here. Fixed date holidays can be informed just one time, using the year = 1904, in this 

case XchedPro will repeat this date as a holiday for all years during the schedule interval. No dates 

before 1st, January, 1904 are allowed. 
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Figure 4.12 – Holidays definition 

TIP 

Create different holiday tables with fixed data holidays for each country/state where projects are to 

be executed and (re)use it as a start point for new schedules. 

4.1.6. Resources Types (Families) registration 

In this table, the user should inform all types (families) of resources that will be used to group the 

project resources. For example, all kinds of technician resources (like several engineers and 

designers specialists) can be grouped under a resource type “HC” (head count). All kind of raw 

materials necessary to perform construction or assembly the project activities/tasks can be grouped 

under a type “MAT” (materials). The form how the resources are grouped allows different project 

visions. If a head count group is defined, the planed resources allocation is a project histogram, but if 

all kinds of financial disbursement are grouped, the planned progress curve report can be read as a 

planned cash-flow curve. 

 

Figure 4.13 – Resources Types registration 

Just 2 (or optionally one) definitions are necessary to register a resource type: 
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TYPE: An alphanumeric code of the resource type (or family). In example showed in figure above, 

was defined 5 resource types (HC = head count, SOFT = software, MAT = row material, EQP = 

equipment and CAP = capital). This is just an example; the user is free to define the code and the 

number of resources types. This information will be used by XchedPro to group resources of same 

type, during some calculations and reports. 

DESCRIPTION: A free text to describe the resource type. This field is just for information and will not 

be used by XchedPro engine. This field is optional. 

4.1.7. Resources registration 

In this table, the user should inform all kind of resources that are available to be consumed by the 

project activities. Resources are any kind of means or efforts necessary to complete a task. 

Resources can be work hours, raw materials, equipment, money, etc. or a combination of them. 

 

Figure 4.14 – Resources registration 

There are 3 information about available resources to be provided: 

TYPE: here should be defined an alphanumeric code to the resource type (or family). In example 

showed in figure above, was defined 4 resource types (HC = head count, SOFT = software, MAT = 

material and CAP = capital). This is just an example; the user is free to define the code and the 

number of resources types. This information will be used by XchedPro to group resources of same 

type, during some calculations. 

RES ID: Resource identification (alphanumeric code). Identification for a specific resource. In this 

example was defined some professional positions, software tools, construction materials and 
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currencies. XchedPro will totalize these resources individually and by type (family) to provide useful 

information for schedule analysis and resources leveling. The resources totalization results are 

presented in output report file as histograms charts and tables, organized by resource type. The 

resource ID should be unique. 

DESCRIPTION: A free text to describe the resource. This field is just for information and will not be 

used by XchedPro engine. This field is optional. 

TIP 

Depend on the kind of resource, XchedPro can generate different kind of information. For example, 

if the user defines capital as a resource and associate each task in the schedule to it cost, the 

resultant histogram is an expenditure curve, that can be use to a cash flow analysis. 

4.2. SCHEDULE GENERAL DATA SECTION 

This section provides general information about the current schedule. The information to be 

provided in each table of this section are detailed in the next items. 

 

Figure 4.15 – Schedule general data section 

4.2.1. Schedule Basic Info 

 

Figure 4.16 – Schedule Basic Info table 
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This table provide overall information about the current schedule. The information provided in the 5 

first rows (Project, Area/Department, Case, Title and Doc Number) are basically free and will just be 

reproduced in output report header. All fields are alphanumeric and no kind of validation check is 

performed. 

The information of last 3 rows (Start, Estimated Finish and Calculation Base dates), should be 

provided in a format of valid and consistent dates. No dates before 1st, January, 1905 are allowed. 

The “Calculation Base Date” is a reference date used internally by XchedPro algorithm to calculate 

overall progress and some KPIs, if no date is provided, a default value = “today” will be defined. 

4.2.2. Revision Control 

The information provided in this section are basically free and will just be reproduced in output 

report cover sheet. All fields are alphanumeric, except DATE field, that should contain a valid and 

consistent date. No dates before 1st, January, 1905 are allowed. The revision ID (“Rev.” column) 

should be unique. 

 

Figure 4.17 – Schedule Revision Control table 

4.3. TASK DATA SECTION 

This is the most important and complex section in the input file. In the Detailed Task Data table, all 

data about the tasks (or activities) present in the schedule, should be informed. The schedule is 

basically a set of tasks, whose parameters are defined in this table. 

 

Figure 4.18 – Task data section 



 

 XchedPro User Manual - Q2/2023 Page 17 of 60 

 

www.xchedpro.com 

This table has 8 columns with information to be provide for each task (or activity) in the schedule. 

Each row in this table represents one task/activity. A detailed description of all information to be 

provide for each task is presented below: 

▪ ID – Internal Task (also called “activity”) identification, used as a reference to the Task. An 

alphanumeric string that defines uniquely the task. The ID string should not contain the 

following characters: “/”, “\”, “|”, “,”, “;”, “<”, “>”, “ “, “””, “'”. This field is MANDATORY; 

▪ WBS – A codification of the Task position in the project Work Breakdown Structure. Each level in 

the WBS codification should defined by a delimiter “.”. This field is MANDATORY. 

 

TASK ID WBS HIERARCHICAL REPRESENTATION 

TASK1 T1 

 

TASK2 T1.T2 

TASK3 T1.T3 

TASK4 T1.T4 

TASK5 T1.T4.T5 

TASK6 T1.T4.T6 

Table 4.1 – WBS coding example 

The information in this column defines ordinary tasks and super tasks. A super task can be 

defined as a group of ordinary tasks and/or other super tasks. In the example above, TASK1 and 

TASK4 are super tasks. It is important to note that each level identification (string between the 

“.” in the WBS code), doesn’t need to have any relation to Task ID. Refer to APPENDIX A, for a 

more detailed explanation about tasks, super tasks and XchedPro WBS concept; 

▪ CODE – A free string code (max 32 characters) related to the Task. If the Task is a document, the 

code can be the document number. If the Task is a maintenance job, the CODE can be the 

Service Order number. This information can be very useful to create customized reports. No kind 

of check is done with this value. This field is OPTIONAL; 

▪ TITLE – A title (or resumed description) for the Task (max 252 characters). A free text used just 

for report purposes. No kind of check is done with this value. This field is OPTIONAL; 

▪ DESCRIPTION – A long description for the Task (max 1024 characters). A free text used just for 

report purposes. No kind of check is done with this value. This field is OPTIONAL; 

▪ DURATION – The Task duration (necessary time to perform the Task). This field is MANDATORY 

for Tasks and OPTIONAL for Super Tasks, if provided should be a number greater than or equal 

zero. Tasks with zero duration are considered milestones. The task duration can be defined in 

several time units, as specified in by selection of a respective option in the column header 

combo box. 

TASK1

TASK2 TASK3 TASK4

TASK5

TASK6
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Work Hours Number of work hours required to perform the task. The maximum number 
of working hours for each day of week is obtained from the table WORK 
DAYS/HOURS defined in the Config section 

Work Days Number of work days required to perform the task. The number of working 
days is obtained from the table WORK DAYS/HOURS defined in the Config 
section. Every day with a non-zero number of work hours is considered a 
work day, no matter the number of work hours. 

Work Weeks Number of work weeks required to perform the task. Internally, XchedPro 
convert this number to work hours, by the formula: 
WH = WW * WHW 
Where: 
WH = number of work hours to be used by XchedPro 
WW = number of work weeks, defined by user 
WHW = total number of work hours by week, defined in the WORK 
DAYS/HOURS table 

Work Months Number of work months required to perform the task. Internally, XchedPro 
convert this number to work hours, by the formula: 
WH = WM * WHW * 4 * (30/28) 
Where: 
WH = number of work hours to be used by XchedPro 
WM = number of work months, defined by user 
WHW = total number of work hours by week, defined in the WORK 
DAYS/HOURS table 

Work Years Number of work years required to perform the task. Internally, XchedPro 
convert this number to work hours, by the formula: 
WH = WY * WHW * 52 
Where: 
WH = number of work hours to be used by XchedPro 
WY = number of work years, defined by user 
WHW = total number of work hours by week, defined in the WORK 
DAYS/HOURS table 

 

▪ PREDECESSORS INFO – A codified block of information (or set of blocks, separated by “;”), that 

defines the predecessor(s) task(s), the precedence relationship between the current and 

predecessor task and the offset (or leg) to be applied in this precedence relationship. Each block 

of information has the following structure: 

PRED_ID|REL_TYPE|LEG_VAL 

Where: 

PRED_ID = ID from predecessor Task 

REL_TYPE = relationship between current Task and predecessor Task, can assume the 

values bellow: 
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EE = End-End, the current task finish at same time that predecessor task 

ES = End-Start, the current Task finish at same time that the predecessor task starts 

SE = Start-End, the current Task starts at same time that predecessor Task finish 

SS = Start-Start, the current Task starts at same time that predecessor Task 

LEG_VAL = A time offset to be applied in precedence relationship. The offset can be positive 

(the time is added), negative (the time is subtracted) or zero. The offset can be defined in 

several time units, by selection of a respective option in the column header combo box. The 

options and behavior for the offset time units are the same of previous DURATION column 

time unit explanation. 

This entire field is OPTIONAL, if not provided, XchedPro will considerer that current Task 

starts at “Start Date”, defined in “Schedule Basic Info” table, in SCHED-DATA sheet/section. If 

provided, this field should contain, at least, one complete block of information. 

▪ RESOURCES INFO – A codified block of information (or set of blocks, separated by “;”), that 

defines the kind and the quantity of resources necessary to perform the Task. Each block of 

information has the following structure: 

RES_QTTY|RES_ID 

Where: 

RES_QTTY = number of resources, of RES_ID name, to perform the task 

RES_ID = resource ID, as defined in the Resource register table in CONFIG-DATA section 

This field is OPTIONAL, if not provided, XchedPro will assume that no resources are necessary to 

perform this task. If this data is provided for super tasks, XchedPro will consider the resources 

as an estimate and will compare the quantity of each resource with the totalization of each 

resource across all tasks under this super task. More details about Resource Balance can be 

found in section 5.8.1. If provided, this field should contain, at least, one complete block of 

information. 

The next example illustrates all task definition parameters. Let’s consider the definition of a specific 

Task (ID = 1440), as highlighted in the figure bellow. 
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Figure 4.19 – Example for detailed Task definition 

In the next table, each field related to a specific Task definition is explained in details 

FIELD VALUE DESCRIPTION 

ID 1440 Task internal ID, this ID should be used to 
define the Task uniquely. In this case the Task 
ID is 1440 

WBS 0.10.40.40 Task position in the project WBS structure. In 
this case the Task is in the fourth level, under 
the super Task with WBS = 0.10.40 

CODE T-0150 The Task Code. A mnemonic identification for 
the task. This text will be reproduced in the 
reports 

TITLE Safety Design The Task Title. This text will be reproduced in 
the reports. 

DESCRIPTION  The Task Description. This text will be 
reproduced in the reports. In this case, no 
description was provided 

DURATION 15,0 The Task Duration. This value represents the 
total Task duration in the units defined in the 
column header (in this example “Work Days”) 

PREDECESSORS INFO 1420|SE|0; 1430|EE|10 Predecessor(s) Information. In this case, the 
content of this field informs that the current 
task (ID=1440) has two predecessor tasks 
(ID=1420 and ID=1430). The precedence type is 
Start-End for Task 1420 (with no leg) and End-
End for Task 1430, with a leg (offset) of 10 time 
units. The time units is defined in the column 
header (in this example “Work Days”) 

RESOURCES INFO 1|SFE; 1|SFD Quantity and Type of necessary resources to 
execute current task. In this case are necessary 
two resources, one SFE and one SFD 

Table 4.2 – Time units for Task duration 
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4.4. ACTUAL PROGRESS DATA SECTION 

This table should be used to provide actual progress information for schedule tasks. This entire 

table/sheet is OPTIONAL. If data about the actual schedule progress is not available, XchedPro will 

generate project planning data only, but if data about actual schedule progress is available, 

XchedPro is able to generate data to help in project management and control activities, like actual 

progress curves and some KPIs. A detailed description of all information to be provide for each task 

is presented below: 

▪ TASK ID – Task identification. The task ID should exist in the schedule task list, provided in the 

task definition section (see item 4.3 - TASK DATA SECTION). This field is MANDATORY; 

▪ START DATE – Actual task start date. The true task start date. This field is MANDATORY; 

▪ ACTUAL PROG (%) – Actual task physical percentual progress until the date defined by column 

DATE. This field is MANDATORY; 

▪ ACTUAL CONSUMED RESOURCES – Number of actual resources consumed by the task until the 

date defined by column DATE. This field is OPTIONAL; 

▪ DATE – Date to which, the values of ACTUAL PROG and ACTUAL CONSUMED RESOURCES are 

linked. This field is MANDATORY; 

 

Figure 4.20 – Actual Progress Task definition 

This is a cumulative data table, i.e., updated information can be included without deleting the older 

ones. Multiples rows with the same TASK ID are allowed at different DATES, but just one pair (TASK 

ID, DATE) will be accepted. XchedPro, when necessary, will use the most recent info (DATE column) 

for each task in internal calculations. 
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TIP 

In order to save a lot of processing time and machine resources, mainly in large schedules, we 

recommend that outdated progress information be deleted and/or replaced by updated info. Past 

information is necessary just to generate the actual progress curves (S-Curves) report, but if a 

previous report was saved with past data, the user can only recovery data form previous S-Curve 

report and complement with the new one. 
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5. XCHEDPRO APPLICATION 

XchedPro Graphical User Interface (GUI) can be used for: 

• Create a new schedule 

• Open an existing schedule (MS Excel input file) 

• Edit, include and/or delete schedule data 

• Check errors in schedule input data 

• Perform all schedule calculations (run a schedule) 

• Visualize main results 

• Generate the complete report (MS Excel output file) 

The application has a classic interface with 1 menu bar, 1 icon bar, 3 panels (views) and 1 status bar, 

as illustrated by figure bellow. 

 

Figure 5.1 – XchedPro Main Frame Interface 

All application functionalities are explained in the next sections. 

5.1. CREATING A NEW SCHEDULE 

Under the File option in Menu Bar, click New item. This will start a new schedule. The new schedule 

will be started with information present in the TEMPLATE_NEW_I.xlsx file. 

Beside the capabilities in XchedPro interface to create new schedules from zero, we strongly 

recommend the creation of new schedules directly in the MS Excel input file, this is especially useful 

for large and/or complex schedules, in these cases the MS Excel capabilities for “copy & paste”, 

replace and create simple or complex formulas can facilitate a lot the tedious job of create a 
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schedule with hundreds of tasks. More experienced users can even use macro or VBA programs to 

automatize parts of schedule creation job. 

 

Figure 5.2 – Start a New Schedule 

TIP 

Edit the TEMPLATE_NEW_I.xlsx file provide with XchedPro package, to include your common initial 

information for new schedules (like configuration parameters and basic tasks). If necessary, prepare 

several files (with different parameters) and just rename them to TEMPLATE_NEW_I.xlsx before 

open a new schedule. 

5.2. OPENING AN EXISTING SCHEDULE INPUT FILE 

Under the File option in Menu Bar, click Open item. This will open a standard dialog to choose an 

existing MS Excel input file to be open, this file can be read form any folder accessible by computer. 

 

Figure 5.3 – Open an Existing Schedule 
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5.3. EDITING/INCLUDING/DELETING SCHEDULE DATA 

The entry point for all input data definition in XchedPro interface is the Grid View panel. There are 2 

drop down menus in the top of Grid View panel, “Config Data” menu and “Schedule Data” menu, 

from these menus and sub-menus its possible access (to visualize or change) all input data. 

For each section in the MS Excel schedule input data, there is an equivalent menu entry, that shows 

a grid with current information about this section. A mouse left or right button click over the grid, 

will open a dialog for edition (for the fixed number of parameters info: Colors, Work Days and 

General data) or a context menu with options “Edit Row”, “Insert Row” or “Delete Row”, related to 

selected row (for the variable number of parameters info: Holidays, Resources, Revisions and Tasks). 

All dialogs are intuitive, self-explained and have a first level of input data check. However, due the 

strong interdependency between schedule data, the most important consistency checks are done 

just after all data has been provided. After user makes changes in the input data, the data 

consistency check needs to be executed, pressing item “Check Data” in the Menu Bar. If input data 

check was not performed and with no errors, the schedule calculations will not be performed, 

because the item “Run” in Menu Bar will remain disabled. 

        

Figure 5.4 – Grid View Menus 

5.3.1. Report Appearance Parameters 

A click in the menu option “Colors & Charts” will open an edition dialog where the user will be able 

to configure some appearance parameters for final report file (same information present on REPORT 

table, in the CONFIG-DATA section of the input data file). 
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Figure 5.5 – Report Parameters definition 

5.3.2. Work Days/Hours definition 

This dialog can be used to provide the information about the work hours by day and work days by 

week (same information present on WORK DAYS/HOURS table, in the CONFIG-DATA section of the 

input data file). 

 

Figure 5.6 – Work Days/Hours definition 
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5.3.3. Holidays definition 

This dialog can be used to provide the information about the holidays and/or other specific non-

work days (same information present on HOLIDAYS table, in the CONFIG-DATA section of the input 

data file). 

 

Figure 5.7 – Holidays definition 

5.3.4. Resources registration 

This dialog can be used to register the Resources available (same information present on RESOURCES 

table, in the CONFIG-DATA section of the input data file). 

 

Figure 5.8 – Resources registration 
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5.3.5. Schedule Basic Info 

This dialog can be used to provide basic schedule information (same information present on 

SCHEDULE BASIC INFO table, in the SCHED-DATA section of the input data file). 

 

Figure 5.9 – Basic Data definition 

5.3.6. Revision Control 

This dialog can be used to provide information about current schedule revision (same information 

present on REVISIONS CONTROL table, in the SCHED-DATA section of the input data file). 

 

Figure 5.10 – Revisions definition 

5.3.7. Task Data 

This dialog can be used to edit, insert or delete information about all schedule tasks/activities (same 

information present on DETAILED TASK DATA table, in the TASK-DATA sheet of the input data file). 
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Figure 5.11 – Task Data definition 

5.3.8. Actual Progress Data 

 

Figure 5.12 – Progress Data definition 
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This dialog can be used to edit, insert or delete information about actual progress for all schedule 

tasks/activities (same information present on ACTUAL TASK PROGRESS DATA table, in the PROG-

DATA sheet of the input data file). 

5.4. SAVING / SAVING AS A SCHEDULE INPUT FILE 

After read/edit an existing schedule input file or create a new one, the user can save (or save as) 

current input data, using options “Save” or “Save As” under File menu. 

 

Figure 5.13 – Save input file option 

If the “Save” option is chosen, the opened input file will be rewritten with current data. No message 

to confirm this action will be showed. The “Save” option has no effect if the user has created a new 

schedule, in this case, the user should use “Save As” option and choose a name for the file (existing 

or new) where the new schedule data will be (re)write. 

 

Figure 5.14 – Save As input file option 

The “Save As” option can also be used to save current data of an existing input file in a new (or 

existing) file. 
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5.5. IDENTIFYING AND CORRECTING ERRORS IN INPUT DATA 

The schedule data check is performed by 2 ways. The first one is after open a new or existing input 

data file. In this case XchedPro will perform the data check automatically, immediately after reads all 

data. The second one need to be done manually by the user, if any data is changed by XchedPro 

dialogs. The manual consistency check is triggered by “Check Data” item in Menu Bar. 

 

Figure 5.15 – Save/Save As input file option 

All issues detected in the data check step are showing in the Message View. There are 3 types of 

messages: 

• Information – messages about data processing. No user action is necessary. 

• Warnings – messages about attention points. No user action is necessary. 

• Errors – messages about errors in input data. All errors need to be correct before schedule 

calculation. 

To increase the errors understanding, for the majority of errors, a double click over the error 

message will open the edit view where the error can be corrected with specific item identified 

(highlighted). More details about Message View can be found in section 5.11. 

 

Figure 5.16 – Connection between Error in Message View and edit views 
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5.6. RUNNING SCHEDULE CALCULATIONS 

If an input file data is read, created or edited and, after the data check step, no errors was found, 

XchedPro is able to perform the schedule calculations. The Run option in menu bar will start all 

schedule calculations. 

 

Figure 5.17 – Run schedule option 

All steps of schedule calculations can be followed by the Message View and Status Bar interfaces. 

More details about Message View and Status Bar, can be found in section 5.11. 

5.7. VISUALIZING RESULTS 

XchedPro allows a preliminary and simplified visualization of schedule calculation results, before 

generate a complete report output file. This is especially useful during the initial phases of schedule 

building, when the project duration and resources demand are being defined, and adjusts in the 

schedule parameters are constant. 

There are 2 ways to access XchedPro quick visualization capabilities. One of them is by “View” option 

in Menu Bar, the other one is from the popup menu located in the topo of Chart View panel, as 

showed in the next figure. Both ways open the same visualization views, as explained in the 

following sub sections. 

 

Figure 5.18 – Visualize results options 

5.7.1. Task Details View 

This option opens a grid that allows a consultation of detailed Task information. The yellow 

highlighted columns have calculated values. The not highlighted columns contain input (user 
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defined) data for tasks. This view can also be used to edit, delete and insert tasks, as explained in the 

sub section 5.3.7. 

 

Figure 5.19 – Task details view 

5.7.2. Resources Histogram Chart 

 

Figure 5.20 – Histogram chart view 
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This submenu option opens a histogram chart view. One histogram chart is showed for each 

resource family. The user may select the resource family for current chart in the combo box that 

appear when submenu item is selected. Except by choice of resource family, this view doesn´t have 

edition capabilities. 

5.7.3. S-Curve (planned and actual progress curve) Chart 

This submenu option opens a S-Curve (progress curve) chart view. All defined resource types 

(families) are showed in the same chart, represented by different curves. If data about actual 

progress is available, the chart will show planned and actual progress curves for all resources types 

(families) simultaneously. This view doesn’t have edition capabilities. 

 

Figure 5.21 – S Curve (planned progress curve) chart view 

5.7.4. Gantt Chart 

This submenu option opens a simplified Gantt chart view. For large schedules, an internal algorithm 

filters the number of tasks to be showed in this chart, in order to present, at least, a schedule 

overview. In this chart, each task (activity) is identified by his WBS code. This view doesn’t have 

edition capabilities. 
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Figure 5.22 – Gantt chart view 

5.8. COMPLEMENTARY ANALYSIS 

Based on provided data and the calculation results, XchedPro can perform some additional schedule 

analysis. In the current version the additional analysis available is the Resource Balance, as explained 

in the next item. 

5.8.1. Resource Balance 

If the user filled the Resources field for any Super Task, the provided values will be considered as an 

estimate of available Resources for the set of Tasks under the current Super Task, and the provided 

values will be compared with the totalization of the sub set of tasks. 

The resource balance window will present the result of this comparation between available 

resources (defined in the Super Task resources field) and the necessary resources, calculated by the 

resources totalization across all Tasks under the Super Task. If the totalization generates a quantity 

of resources greater than the available resources, in some period of time during the project 

duration, the cell where the resource ID and the time intersect will be filled with this difference and 

highlighted in red. In the opposite situation, the cell will be highlighted in yellow. If the quantity of 

estimated (available) and calculated resources is the same (difference = zero), the cell will keep 

empty and will not be highlighted. Resources or periods with no unbalance in the entire schedule, 

will not be showed. 
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Figure 5.23 – Resources Balance view 

5.9. REPORT GENERATION 

After calculations without errors, the final report generation will be available. XchedPro is able to 

generate several kinds of reports in a pre-configured MS Excel file with several sheets, each one 

related to a report section. The user should choose which sections will be generated and press the 

“Save Report” button. After an internal preparation step, the user will be prompted to choose the 

MS Excel file name to save the report. 

 

Figure 5.24 – Report generation dialog 
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A description of each pre-configured report section is provided in the next sub items.  

TIP 

For large schedules, the generation of some report sections is very time consuming and subject to 

Excel limitations. In these cases, we recommend that some sections (specially Gantt chart and 

connectors) be generated just in the final report version. 

5.9.1. Resources Legend Report 

This is a default report that will be generated whenever any resource is present in the schedule 

tasks. The purpose of this report is to provide a description of the resource types IDs and resources 

IDs presented in other reports, to be used as a legend for charts and tables. 

 

Figure 5.25 – Resources Legend table 
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5.9.2. Schedule Resume Report 

The schedule resume report (“RESUME” sheet) contains consolidated overall information about the 

schedule. This is a default report that will be always generated as part of the report file 

 

Figure 5.26 – Schedule Resume report 

This report has 3 groups of information: 

• Information about schedule duration (estimate and calculated values for start / final dates and 

overall duration); 

• Consolidate progress data at “BASE DATE”. If information about actual progress is available a SPI 

and CPI indexes are calculated; 

• Total schedule free floats. 

5.9.3. Tasks – All Info Report 

This report (“TASK-ALL_DATA” sheet) is a large table that contains all tasks related data. This table is 

very useful for complementary analysis and/or to user-defined reports generation. Experienced 

users can use this table as a data base for a MS Power BI (or other similar tool) in order to produce 

more sophisticated analysis and dynamic reports. 

The following figure reproduces a typical tasks all-data table. 
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Figure 5.27 – Tasks All Data report table 

In this report each row is related to a Task and each column is related to a Task property. The 

columns with yellow headers, reproduce the user input data. A detailed description for each field 

(column) in this table is presented below. 

FIELD (COLUMN) DESCRIPTION 

LEVEL Task level in the WBS structure (CALCULATED) 

ID Current Task ID (see item 4.3) 

WBS WBS code associated to current Task (see item 4.3) 

TASK CODE Current Task code (see item 4.3) 

TASK TITLE Current Task title (see item 4.3) 

TASK DESCRIPTION Current Task description (see item 4.3) 

DUR. Current Task time duration (see item 4.3) 

PREDECESSORS INFO Current Task predecessor data (see item 4.3) 

RESOURCES INFO Current Task resources data (see item 4.3) 

PLANNED START DATE Current Task planned start date (CALCULATED) 

PLANNED END DATE Current Task planned finish date (CALCULATED) 

ACTUAL START DATE Actual Task planned start date (CALCULATED) 

ACTUAL END DATE Actual Task planned finish date (CALCULATED) 

DUR. (cal.) Current Task duration, in calendar days (CALCULATED) 

CRIT. PATH 
If filled with a “X” => current Task is in the critical path 
(CALCULATED) 

LAST PREDEC. A list of the last predecessors of the current Task (CALCULATED) 

FREE FLOAT 
Cal. Days Free float for the current Task, in calendar days (CALCULATED) 

Wrk Days Free float for the current Task, in work days (CALCULATED) 

TOTAL FLOAT 
Cal. Days Total float for the current Task, in calendar days (CALCULATED) 

Wrk Days Total float for the current Task, in work days (CALCULATED) 

PATH TOTAL F 
Cal. Days 

Path total float for the current Task, in calendar days 
(CALCULATED) 

Wrk Days Path total float for the current Task, in work days (CALCULATED) 

FREE F (w/o Leg) Cal. Days 
Free float without Legs for the current Task, in calendar days 
(CALCULATED) 
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FIELD (COLUMN) DESCRIPTION 

Wrk Days 
Free float without Legs for the current Task, in work days 
(CALCULATED) 

TOTAL F (w/o Leg) 
Cal. Days 

Total float without Legs for the current Task, in calendar days 
(CALCULATED) 

Wrk Days 
Total float without Legs for the current Task, in work days 
(CALCULATED) 

LATE START (Free Float) Late start date, based in the free float, for the current Task 

LATE END (Free Float|) Late finish date, based in the free float, for the current Task 

LATE START (Total Float) Late start date, based in the total float, for the current Task 

LATE END (Total Float) Late finish date, based in the total float, for the current Task 

LATE START (FF, w/o Leg) 
Late start date, based in the free float without Legs, for the 
current Task 

LATE END (FF, w/o Leg) 
Late finish date, based in the free float without Legs, for the 
current Task 

LATE START (TF, w/o Leg) 
Late start date, based in the total float without Legs, for the 
current Task 

LATE END (TF, w/o Leg) 
Late finish date, based in the total float without Legs, for the 
current Task 

SUP. TASK If filled with a “X” => current Task is a Super Task (CALCULATED) 

Weight 

The Task weight in the project. Weight is a measure of the task 
contribution to the project. The weight can be calculated on 
different basis. XchedPro calculates a weight based in the task 
duration and in each resource family (see section 4.1.6 
Resources Types (Families) registration for details). In all cases, 
the weight is calculated dividing the task value by the total 
schedule value. 

Table 5.1 – Fields description for Task all-data report 

5.9.4. Tasks – Main Info Report 

 

Figure 5.28 – Tasks Main Data report table 
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This report (“TASK-MAIN_DATA” sheet) is a sub set of the previous one (all data), and contains the 

key information about the Tasks in a formatted report. 

5.9.5. Planned Progress Curve (S-Curve) Report 

This report (“SCURVE-PLAN” sheet) contains information about the schedule planned progress. The 

S-Curve represents the cumulative percent of planned progress during the project duration. 

XchedPro generates one S-Curve for each resource type/family (see section 4.1.7, for more details 

about resources types/families), plus a curve based in the task duration (physical progress curve), 

always identified as “TAKS DUR.” curve. 

This report (sheet) presents the information in a chart and tabular form. A typical chart for the S-

Curve report is showed below. 

 

Figure 5.29 – S-Curve (planned progress) chart 

TIP 

Depending on how the user organize the resources families, the S Curves can represent different 

kind of planned progresses, like physical progress, financial progress and/or cash flow, for example. 
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The information used to generate the S-Curve chart is also presented in the tabular form. The chart 

is connected to the table in MS Excel file, i.e., if any data is manually changed in the table, the chart 

will be updated too. 

A typical tabular form report for the S Curve is showed in the next figure. 

 

Figure 5.30 – S Curve (planned progress) data table 

TIP 

The user can save this table in order to compare the current planned progress curve with a possible 

future replanning. 

5.9.6. Actual Progress Curve (S-Curve) Report 

This report (“SCURVE-ACTUAL” sheet) contains information about the schedule actual progress. The 

S-Curve represents the cumulative percent of actual progress during the project duration. XchedPro 

generates one S-Curve for each resource type/family (see section 4.1.7, for more details about 

resources types/families), plus a curve based in the task duration (physical progress curve), always 

identified as “TAKS DUR.”. Of course, this curve will only be available if actual progress information 

has been provided as input. 
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Figure 5.31 – S-Curve (actual progress) chart 

 

 

Figure 5.32 – S Curve (actual progress) data table 
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5.9.7. Resource Info (Histograms) Report 

There are two basic kinds of resource histograms. A global histogram, where the resources are 

grouped (totalized) by type (see section 4.1.7 for more details about resources types/families), and 

detailed histograms, where the quantity of resources is presented in an individual way for each type. 

XchedPro generates different reports (MS Excel sheets) for the different kinds of resource 

histograms. The next figure reproduces a typical global histogram, where the resources are grouped 

(totalized) by type (family), i.e., each data series in the chart correspond to a resource totalization by 

type. 

The next figures present a typical global histogram report (sheet HIST-GLOB), where the totalization 

of each resource type (family) is associated to one data series in the chart and table form. The chart 

is connected to the table, i.e., if any data is manually changed in the table, the chart will be updated 

too. 

 

Figure 5.33 – Global Resource Histogram chart 

The same data are also presented in a tabular form, in order to allow further analysis. 
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Figure 5.34 – Resource Histogram data table 

Detailed histograms are also generated for each resource type (family), in this case each resource 

type will generate a specific report (chart and table) where the individual resources are totalized by 

time period in different data series. These reports are generated in individual MS Excel sheets 

named as “HIST-DET.RelType”, where the RelType is the code defined in the resources config section 

(see section 4.1.7, for more details about resources types/families). 

 

Figure 5.35 – Detailed Resource Histogram chart 
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Figure 5.36 – Detailed Resource Histogram data table 

5.9.8. Resource Totalizer (HH) Report 

The resource totalizer (“HIST-TOT” sheet) is a specific report, very useful for projects witch the 

planned Human Hours consumption is an important parameter, like engineering and software 

development projects. This report presents, in a tabular form, the number of work hours calculated 

by task (activity) and by resource, and can be used to generate other customized reports and 

analysis. 

 

Figure 5.37 – Resource Totalizer (HH) data table 
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5.9.9. Gantt Chart Report 

The Gantt chart is one of the most common schedule representations. A Gantt chart allows a 

graphical visualization of the schedule and how the Tasks are distributed in the time. 

Bar Connectors are a common complement for Gantt charts, they are used to represent graphically 

the precedence relationship between the tasks and connect the start/end point in the predecessor 

task bar to start/end point in the successor task bar, regarding the precedence relationship (EE, ES, 

SE and SS, as detailed in section 4.3). 

IMPORTANT 

For large schedules, the Gantt chart and the connectors are not a practical visualization tool, and 

demands a lot of processing time during report generation step. Their use should be evaluated 

carefully. 

The next figure reproduces a typical Gantt chart with task connectors. 

 

Figure 5.38 – Gantt chart 

TIP 

For large projects, the Gantt chart can be more useful if the tasks were filtered by WBS, in order to 

allow a visualization of schedule of a coherent task group by time. 

5.9.1. Progress Report 

The progress report table (“PROGRESS_DATA” sheet) is available only if progress data was provided 

in the input data. This report contains the most recent progress information provided (columns with 

yellow headers) and some calculated complementary information. 
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Figure 5.39 – Progress data table 

5.9.2. Resource Balance Report 

The resource balance report (“RES_BAL” sheet) is useful to identify any imbalance between the 

available and calculated resources in the project. This report has the same structure and information 

as resource analysis dialog (see section 5.8.1 - Resource Balance). The figure bellow reproduces a 

typical Resource Balance report. 

 

Figure 5.40 – Resource Balance report 

5.9.3. Customizing the Report File 

All XchedPro reports are generated based in a MSExcel file template (TEMPLATE_REPORT_I.xlsx) 

located at XchedPro application folder (see section 2 for details). This template file can be 

customized and/or complemented with additional reports. 
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The header (see figure bellow) of all reports (sheets in the template file) can be fully changed 

(except _COVER, TASK-ALL_DATA and GANTT_CHART sheets). Several levels of customization are 

allowed, since the inclusion of company logos in the predefined areas and language text changes, 

until a complete reformulation of the header formatting and content. The unique restriction is that 

the number of rows and columns cannot be changed. 

 

Figure 5.41 – Header area in the reports 

Additional reports can also be included in the template report file, by creating new sheets that use 

the data available in basic sheets to generate new reports (tables and charts). The unique restriction 

is that the existing sheets cannot be deleted or renamed. 

TIP 

Prepare several versions of the TEMPLATE_REPORT_I.xlsx with different logos, languages and header 

content in order to customize the report for different projects and/or clients. 

It is always a good idea to make a backup of the original TEMPLATE_REPORT_I.xlsx, before customize 

it. Anyway, if you make same mistake during the customization process, just download the XchedPro 

package form the site and recover a report template file. 

5.9.4. Report Limits 

As mentioned for input file, the use of MS Excel files to report presentation bring some limitations in 

terms of time processing and size. These limitations are handled before the report generation step, 

as consequence, depending on the schedule parameters (number of tasks, number of distinct 

resources and duration), some options will be disable in the report generation dialog. 

5.10. LICENSE ID GENERATION 

The license ID will be necessary as part of the procedure to get a XchedPro licensed version. The 

license ID can be obtained following the steps bellow: 

a) Open About dialog (Help -> About menu item); 

b) In About dialog press “License Info” button; 

c) In the License Activation window, copy the content of “license ID” field; 
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Figure 5.42 – License Info dialog 

It is important to note that the unique difference between the XchedPro licensed versions is the 

maximum number of tasks that can be handled by application, all other capabilities are the same. 

When the kind of license is changed, just the license file needs to be replaced in application folder. 

TIP 

The license validation is performed just before the schedule calculation (when “Run” command 

starts). Not registered or not enterprise versions can be used to build and/or pre validate the input 

data files with any number of tasks. 

5.11. MESSAGE VIEW AND STATUS BAR 

XchedPro interface will inform all execution steps through the Message View panel and Status Bar. 

Message View will register the consolidate messages (mainly messages about the steps start and 

end. The Status Bar will provide an intermediate real time information, showing a progress bar for 

the most time-consuming execution steps. 

 

Figure 5.43 – Message view and status bar  
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APPENDIX A – BASIC CONCEPTS AND NOMENCLATURE  

There are several concepts, nomenclatures and definitions, some of them, not universals, that need 

to be explained to allow a correct creation of an input file and a correct interpretation of the results 

generated by XchedPro. This appendix presents the definitions of these terms in the scope of 

XchedPro application. 

A.1 Project Schedule 

A project schedule is one of the most popular ways to generate and present a project planning. A 

well-built and updated schedule is very a powerful and complete tool for project planning and 

control. For a large number of projects, regarding its size/complexity, no additional toll is necessary. 

A typical schedule has just 4 basic elements: 

a) A list of Tasks (activities) and Mile Stones (if applicable) necessary for project completion; 

b) Time duration for each Task; 

c) Precedence relationship between all tasks and mile stones, that represents the time sequence of 

execution; 

d) The necessary resources to perform each task. 

A.2 Tasks (or Activities) 

A Task or Activity (they are synonyms for XchedPro), is defined as any kind of work (physical or not) 

that requires a specific time (duration) to be done. Generate an engineering document, built a wall 

or just a project study preparation are examples of Tasks. The best practices recommend that all 

Task should be associated to some kind of deliverable in order to characterize it finish (and 

intermediate progress, if applicable). 

A.3 Mile Stone 

A Mile Stone represents an important event in the schedule, but not associated to a real Task, like 

receive a construction permission. Mile Stones can also be associated to the start and/or finish of an 

important set of Tasks (like the client project approval or the finish of building foundations 

construction). For XchedPro, a Mile Stone is a Task with zero duration and no resources associated. 
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A.4 Precedence Relationships Between Tasks 

The precedence relationship defines how one Task is connect (in the time) to other ones. There are 

four basic precedence relationships between tasks: 

• Start-Start (SS) – The task starts when the predecessor task also starts 

• Start-End (SE) – The task starts when the predecessor task finish 

• End-Start (ES) – The task finishes when the predecessor task starts 

• End-End (EE) – The task finishes when the predecessor task also finishes 

The following table, helps to clarify these concepts. 

Gantt chart representation Interpretation 

 

 
 

➢ Task A has a duration of 4 t.u. (time units) 
➢ Task B has a duration of 3 t.u. 
➢ Task B starts at same time than Task A = Task B has a 

relation SS (Start-Start) to Task B 
➢ PREDECESSORS INFO code = A|SS|0 

 

 
 

➢ Task A has a duration of 3 t.u. (time units) 
➢ Task B has a duration of 2 t.u. 
➢ Task B starts at end of Task A = Task B has a relation 

SE (Start-End) to Task B 
➢ PREDECESSORS INFO code = A|SE|0 

 

 
 

➢ Task A has a duration of 3 t.u. (time units) 
➢ Task B has a duration of 2 t.u. 
➢ Task B finishes when Task A starts = Task B has a 

relation ES (End-Start) to Task B 
➢ PREDECESSORS INFO code = A|ES|0 

 

 
 

➢ Task A has a duration of 4 t.u. (time units) 
➢ Task B has a duration of 2 t.u. 
➢ Task B finishes at same time than Task A = Task B 

has a relation EE (End-End) to Task B 
➢ PREDECESSORS INFO code = A|EE|0 

Table A.1 – Predecence relationships between tasks 

 



 

 XchedPro User Manual - Q2/2023 Page 53 of 60 

 

www.xchedpro.com 

A.5 Legs Between Tasks 

Leg is an amount of time that should be included between tasks regarding its precedence 

relationship. Legs should be always associate to some kind of precedence relationship between 

tasks. The leg can be positive, when the time is added, or negative (also called Leads), when the time 

is subtracted from precedence relationship. 

The following table, helps to clarify these concepts. 

Gantt chart representation Interpretation 
 

 
 

➢ Task A has a duration of 4 t.u. (time units) 
➢ Task B has a duration of 2 t.u. 
➢ Task B finishes at same time than Task A, with 

a Leg = 1 t.u. 
➢ PREDECESSORS INFO code = A|EE|1 

 

 
 

➢ Task A has a duration of 4 t.u. (time units) 
➢ Task B has a duration of 2 t.u. 
➢ Task B finishes at same time than Task A, with 

a Leg = -3 t.u. 
➢ PREDECESSORS INFO code = A|EE|-3 

 

 
 

➢ Task A has a duration of 3 t.u. (time units) 
➢ Task B has a duration of 2 t.u. 
➢ Task B finishes when Task A starts, with a Leg 

= 4 t.u. 
PREDECESSORS INFO code = A|ES|4 

 

 
 

➢ Task A has a duration of 3 t.u. (time units) 
➢ Task B has a duration of 2 t.u. 
➢ Task B finishes when Task A starts, with a Leg 

= -1 t.u. 
➢ PREDECESSORS INFO code = A|ES|-1 
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➢ Task A has a duration of 3 t.u. (time units) 
➢ Task B has a duration of 2 t.u. 
➢ Task B starts at end of Task A, with a Leg = 1 

t.u. 
➢ PREDECESSORS INFO code = A|SE|1 

 

 
 

➢ Task A has a duration of 3 t.u. (time units) 
➢ Task B has a duration of 2 t.u. 
➢ Task B starts at end of Task A, with a Leg = -4 

t.u. 
➢ PREDECESSORS INFO code = A|SE|-4 

 

 
 

➢ Task A has a duration of 4 t.u. (time units) 
➢ Task B has a duration of 3 t.u. 
➢ Task B starts at same time than Task A, with 

Leg = 2 
➢ PREDECESSORS INFO code = A|SS|2 

 

 
 

➢ Task A has a duration of 4 t.u. (time units) 
➢ Task B has a duration of 3 t.u. 
➢ Task B starts at same time than Task A, with 

Leg = -1 
➢ PREDECESSORS INFO code = A|SS|-1 

Table A.2 – Predecence relationships between tasks 

Legs can be used to expand (or compact, if negative) the schedule, adding (or removing) time 

reserves or in resources leveling studies. Is not a good practice use Legs to represent intrinsic wait 

times in the project that cannot be easily changed, like time to receive an equipment or time 

required for concrete to dry, in these cases should be used a Task without resources, in order to 

avoid a misinterpretation of schedule free times. 

A.6 Float Time Calculations 

There are several kinds of “float times” that can be calculated from a schedule, some of them 

doesn´t have an universal definition. Next items present a specific definition about how XchedPro 

calculates these values. 
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a) Free Float  

Free Float can be defined as the amount of time that a schedule activity can be delayed without 

delaying the early start date of any successor or violating a schedule constraint. In mathematical 

terms we can consider the free float of a task as the minimum free time between the task and its 

immediately successors. XchedPro calculates two kinds of Free Floats, first one considers the 

Tasks offsets (Legs or Leads) as part of the calculations, the second one is calculated without 

offsets, i.e., considering the legs as free times between the tasks. The free float for all tasks in 

the critical path is zero (this may not be true for the without offsets calculation). 

b) Total Float 

Total Float can be defined as the amount of time that a schedule activity can be delayed or 

extended from its early start date without delaying the project finish date or violating a schedule 

constraint (Based on PMBOK® Guide Sixth Edition). In mathematical terms we can consider the 

total float of a task as the summation of the free times for all successors tasks. The total float for 

all tasks in the critical path is zero (this may not be true for the without offsets calculation). 

c) Path Float 

Path float is defined as the amount of time that an entire path can be delayed without delaying 

the project finish date. In mathematical terms we can consider the path float of a task as the 

minimum free time of the last task in the same path. The path float for all tasks in the critical 

path is zero. 

The following example helps to clarify these concepts. 

Let’s considering a schedule with 7 tasks (A, B, C, D, E, F, and G) with the durations, precedence 

relationships and Legs detailed in the table below. 

TASK 
DURATION 

(t.u) 
PRECEDENCE RELATIONSHIP 

LEG 
(t.u.) 

CODIFICATION (*) 

A 1 - 0  

B 2 Starts when Task A finishes 0 A|SE|0 

C 2 Starts when Task B finishes 2 B|SE|2 

D 3 Starts when Task C and Task F finish 0 C|SE|0; F|SE|0 

E 2 Starts when Task F finishes 1 F|SE|1 

F 2 Starts when Task G finishes -1 G|SE|-1 

G 3 Starts when Task A finishes 0 A|SE|0 

(*) XchedPro codification, as detailed in section 4.3. 

Table A.3 – Data for Free Times computation example 

This schedule can also be represented by a simplified Gantt chart as showed by next figure. 
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Figure A.1 – Gantt representation for free times computation example 

 

The table below resumes the results for different “free times” calculation performed by XchedPro. 

TASK FREE FLOAT TOTAL FLOAT PATH FLOAT 
FREE FLOAT 
(w/o LEG) 

TOTAL FLOAT 
(w/o LEG) 

A 0 0 0 0 1 

B 0 0 0 2 2 

C 0 0 0 0 0 

D 0 0 0 0 0 

E 2 2 2 2 2 

F 0 2 0 1 2 

G 0 2 0 -1 1 

Table A.4 – Free Times calculation results 

In order to simplify it interpretation, these results above were generated considering the duration in 

calendar days, i.e., no weekends or holidays. 

A more realistic calculation considers the concept of work days, i.e., with interruptions in weekends 

and holidays (if configurated). The next example has the same tasks, precedence and duration of the 

previous one, but considers the duration of each task in work days (t.u. = work days) and a week of 5 

work days plus a weekend. These considerations result in a total schedule duration of 12 calendar 

days (assuming that this schedule starts on a Monday) with an interruption on the weekend. As 

consequence the “calendar” free floats values will be different from the previous example. Of course 

the “work free floats” will be the same in both examples. 
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The graphical representation and results for free times calculations with work days, are present 

bellow. 

 

 

Figure A.2 – Gantt representation for free times computation example (considering work days) 

 

The table below resumes the results for different “free times” calculation performed by XchedPro. 

TASK FREE FLOAT TOTAL FLOAT PATH FLOAT 
FREE FLOAT 
(w/o LEG) 

TOTAL FLOAT 
(w/o LEG) 

A 0 0 0 0 1 

B 0 0 0 4 4 

C 0 0 0 0 0 

D 0 0 0 0 0 

E 4 4 4 4 4 

F 0 2 0 1 2 

G 0 2 0 -1 1 

Table A.5 – Free Times calculation results (considering work days) 
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APPENDIX B – PERFORMANCE FIGURES 

XchedPro calculation engine is very efficient, robust and fast. The majority of time to execute the 

schedule calculations is associated to open, read, write and save the Excel input and report files, the 

schedule computation itself demand few processing time even in computers with entry-level CPUs 

and few RAM. 

In order to give the user an idea about XchedPro limits and performance for large schedule 

problems, the following presents some figures related to execution times for different hardware 

specifications. It is important to note that these tests weren´t performed under full controlled 

conditions, like computer temperature or co-processing internal tasks so, some results may appear 

inconsistent. The results should be considered just as gross reference, and not as a benchmark. 
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HARDWARE 

CPU RAM (GB) DISK 

i5-8265U 8 SSD Sata Rev.3.0 – 480GB 

 

SCHEDULE SIZE/COMPLEXITY 
Schedule duration = 35 months 

Number of ≠ Resources = 60 STEP 
EXECUTION TIME 
(hr:min:sec.ms) 

Nr. Tasks Input File 
Size (KB) 

Report File 
Size (KB) 

1,000 156 5,099 

Reading Input File 2.329 

Input Data Validation 0.172 

Schedule Calculations 1.892 

Report File Generation (1) 25:12.891 

Saving Report File 1.109 

10,000 739 32,860 

Reading Input File 1.516 

Input Data Validation 0.312 

Schedule Calculations 10.628 

Report File Generation (2) 22.050 

Saving Report File 5.453 

100,000 6,171 339,527 

Reading Input File 3.563 

Input Data Validation 2.297 

Schedule Calculations 1:40.282 

Report File Generation (2) 40:26.902 

Saving Report File 54.752 

250,000 15,193 843,843 

Reading Input File 3.938 

Input Data Validation 5.141 

Schedule Calculations 4:13.563 

Report File Generation (2) 11:01:28.376 

Saving Report File 2:18.458 

500,000 29,572 236,865 

Reading Input File 7.047 

Input Data Validation 10.689 

Schedule Calculations 8:11.657 

Report File Generation (3) 4:26.489 

Saving Report File 42.924 

1,000,000 53,052 474,667 

Reading Input File 12.750 

Input Data Validation 21.766 

Schedule Calculations 16:51.053 

Report File Generation (3) 10:37.715 

Saving Report File 1:28.958 

Table B.1 – Performance figures for i5 CPU / 8GB RAM 
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HARDWARE 

CPU RAM (GB) DISK 

i7-10510U 16 SSD Sata Rev.3.0 – 256GB 

 

SCHEDULE SIZE/COMPLEXITY 
Schedule duration = 35 months 

Number of ≠ Resources = 60 STEP 
EXECUTION TIME 
(hr:min:sec.ms) 

Nr. Tasks Input File 
Size (KB) 

Report File 
Size (KB) 

1,000 156 5,099 

Reading Input File 1.072 

Input Data Validation 0.111 

Schedule Calculations 1.754 

Report File Generation (1) 20:09.262 

Saving Report File 1.484 

10,000 739 32,860 

Reading Input File 2.811 

Input Data Validation 0.274 

Schedule Calculations 9.796 

Report File Generation (2) 32.441 

Saving Report File 8.409 

100,000 6,171 339,527 

Reading Input File 3.993 

Input Data Validation 1.957 

Schedule Calculations 1:46.294 

Report File Generation (2) 57:04.022 

Saving Report File 1:27.595 

250,000 15,193 843,843 

Reading Input File 19.899 

Input Data Validation 5.382 

Schedule Calculations 4:16.511 

Report File Generation (2) 14:21:56.550 

Saving Report File 3:35.236 

500,000 29,572 236,865 

Reading Input File 16.493 

Input Data Validation 9.982 

Schedule Calculations 8:09.600 

Report File Generation (3) 5:35.510 

Saving Report File 1:03.390 

1,000,000 53,052 474,667 

Reading Input File 33.982 

Input Data Validation 21.526 

Schedule Calculations 16:16.004 

Report File Generation (3) 12:19.772 

Saving Report File 2:13.398 

Table B.2 – Performance figures for i7 CPU / 16GB RAM 

NOTES: 
(1) About 99,9% of the processing time was consumed to draw the connectors in the Gantt chart 

report. 

(2) The Gantt chart report was generated without the connectors. About 99,5% of the processing 

time was consumed to generate the Gantt chart. 

(3) The report was generated without the Gantt chart. 


