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1.0 I ntroduction

The foll ow ng subsections of Section 1.0 provide an overvi ew of
the entire Software Requirements Specification.

1.1 Purpose

This Software Requirenents Specification (SRS) specifies the
qgqualification requirenents for The Energy Managenent System
(THEMAS). It provides a technical description of all software
requi renents of the system provides traceability of software
capability requirements to the Statenent of Wrk, and identifies
external interfaces. This docunent is intended for use by the
Desi gn Requirenents team Principle Software Architect, and other
parties interested in the devel opnment and progression of THEMAS

1.2 Scope

The scope of this docunent is confined to only the software

requi renents for the THEMAS system Only those conditions
expressed with the inperative "shall" are to be interpreted as
bi nding requirenments for this SRS. This docunent provides a
detailed definition of all requirenments for the THEMAS system It
does not provide a detailed definition of the exact systens that
will interface wwth THEMAS. The SRS shall give a prototype of a
simul ated thernostat for verification and validation of THEMAS
reliability. The requirenents specified in this docunent are to
be used as the basis for software design of the THEMAS system

1.3 Definitions, Acronyns, and Abbreviations

The follow ng section lists acronyns and abbreviations and their
meani ng as used in this docunent:

ANSI Anerican National Standards Institute

C Cool i ng

DB Dat abase

DD Data Dictionary

DFD Dat a Fl ow D agram

H Heat i ng

| EEE Institute of Electrical and El ectroni c Engi neers
LO Lower Overtenperature Val ue

LT Lower Trigger Val ue
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(O D) Overtenperature Delta Val ue

SDD Sof t war e Desi gn Docunent

SRS Sof tware Requirenents Specification
T Current Tenperature Val ue

TD Trigger Delta Val ue

THEMAS The Ener gy Managenent System

TSET Current Tenperature Setting
ur Upper Trigger Val ue
uo Upper Overtenperature Val ue

1.4 References

The foll ow ng docunments shown forma part of this specification
In the event of conflict between the docunents referenced and the
contents of this SRS, the contents of this docunent shal

overrule all others, with the exception of the Statenment of Wrk.

Statenment of Work THEMAS_SOW 001

ANSI /| EE CGui de to Software ANSI /| EEE STD 830- 1984
Requi renents Specification

Techni cal society and technical association specifications are
generally available for reference fromlibraries. Copies of other
speci fications may be obtained fromBarry Scott, THEMAS proj ect
Manager .

1.5 Overvi ew

Thi s docunent is prepared in accordance with the American
Nat i onal Standards Institute (ANSI) / Institute of Electrical and
El ectroni cs Engineers (I EEE) Quide to Software Requirenents
Speci fications, ANSI/IEEE STD 830-1984. Section 2.0 of this
docunent gives a general description of the THEMAS system |t
provi des product perspectives, product functions, user
characteristics, general constraints, and assunptions and
dependenci es of the system Section 3.0 contains all the details
t he Design Requirements teamneeds to create a design. It wll
contain functional and perfornmance requirenents, design
constraints, attributes and external interface requirenents for
t he THEMAS system
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Appendi x A contains the Datafl ow D agrans.
Appendi x B contains the Traceability Matrix.

Appendi x C contains the Data Dictionary.
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2.0 Ceneral Description

This section of this SRS describes the general factors that
effect the THEMAS systemand its requirenents. This section does
not state specific requirenents, it only nakes these requirenments
easi er under st ood.

2.1 Product Perspective

The THEMAS systemis a systemthat operates independent of any

ot her system or any conponents of the heating and cooling system
to which it is attached. The THEMAS system however, is conposed
mai nly of a hardware and software portion. This SRS only
specifies the requirenents dealing with the software portion of
the system [|f assunptions or dependenci es about the hardware
were made, they are stated in this section of the SRS

2.2 Product Functions

The THEMAS systemis divided into four major sections: Mnitor
Tenperature, Determne Utilization, Initialize System and System
Reports. Al four sections have an associ ated software
configuration item all except the System Reports have an

associ ated hardware configuration item The hardware

requi renents are contained in the systemspecification. The
functions of the software for the systemare contained in the
fol |l owi ng paragraphs.

2.2.1 Monitor Tenperature

The nmonitor tenperature function receives the valid tenperature
and system paraneters. The function then goes through the
process of determ ning tenperature status. After this process is
done, either tenperature limt is exceeded or the tenperature
change is requested. |If the tenperature change is requested,
then the determ ne heating/cooling node process is activated and
makes a heating/cooling request. Sone other processes that help
the nmonitor tenperature function are: validate tenperature,
change thernostat setting, generate alarm and system
initialization.

2.2.2 Determne Uilization

The determine utilization function receives the heating/cooling
request and utilization paranmeters. The function then processes
the status of all heating/cooling units and sends out either unit
unavai |l abl e or heating/cooling unit needed. The function
generates either a unit unavail able event which goes into the
System Reports function or it generates a heating/cooling signal
to turn on/off the units. The Mnitor Tenperature and Initialize
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System functions help the determne utilization to do its
processes.

2.2.3 Initialize System

The initialize systemfunction receives the initialization data
for the THEMAS system The processes that are associated with it
are: load heating/cooling unit definitions, turn off al
heating/cooling units, load thernostat definitions, |oad
utilization paraneters, set trigger val ues, set overtenperature
val ues, and establish valid tenperature range. The outgoi ng
information that starts the entire THEMAS systemis: clear al
heati ng/ cooling signals, send thernostat definitions, send
utilization paraneters, send trigger values, send overtenperature
val ues, and send valid tenperature range.

2.2.4 System Reports

The systemreports function receives event data fromthe THEMAS
system This function is a database that stores all the events
in the THEMAS system This function is mainly for the use of

t he supervisor of the THEMAS systemto maintain an efficient
heati ng and cooling system The only process that interacts with
the systemreports function is the generate event data process.

2.3 User Characteristics

This systemis intended to be used by people that nmaintain the
heating and cooling systens in a building. The system should not
need intervention from outside users other than the supervisor to
mai ntai n operation of THEMAS. The system shoul d provi de war ni ngs
to the supervisor about faulty tenperatures. The displaying of
the current status of the systemto the supervisor should not
contai n excessive information which could confuse the supervisor.
The system shoul d provide information in the formof reports to

t he supervisor so that the systemcan be run efficiently.

2.4 General Constraints

The general constraints of the THEMAS system focus on the
functionality provided by the external devices connected to i t.
The thernostats shall only provide tenperature val ues and
tenperature settings. The heating and cooling units provide no
feedback to the THEMAS system \When a signal is sent to a
heating or cooling unit, no signal shall be available to allow
the THEMAS systemto determne if the signal sent to the unit was
realized by the unit.

2.5 Assunptions and Dependenci es
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In devel oping the requirenents for the THEMAS system several
assunpti ons have been made about the thernostat hardware and the
heati ng/ cooling hardware. These assunptions are stated in the
fol |l owi ng paragraphs.

2.5.1 Qperating System Assunpti ons

The THEMAS system shall be designed to run on the Mcrosoft ©

W ndows NT™operating system Al the internal process

conmmuni cations shall be designed to operate on this operating
system Any conmmuni cation with the thernostats and heating and
cooling units shall be done through the interface to these units.
These interfaces shall run on this operating systemas well.

2.5.2 Thernostat Hardware Assunptions

It is assunmed that the thernostat is capable of returning the
current tenperature and the current desired tenperature setting
to the THEMAS system The thernostat is constantly returning

t hese values with no real tine delay in between the thernostat
and the THEMAS system The thernostat al so has the capability of
bei ng set and controlled by a user of the THEMAS system

All data sent by the thernostat is in the correct format for the
THEMAS systemto use.

2.5.3 Heating/ Cool i ng Hardware Assunpti ons

It is assunmed that the heating/cooling unit is incapable of
returning its current off/on status to the THEMAS system The
heating/cooling unit has no real tinme delay when sending these
statuses to the THEMAS system The heating/cooling unit shal
have the capability of being turned off and on by the supervisor
of the THEMAS system
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3.0 Engi neering Requirenents

3.1 Functional Requirenents

This section is subdivided into ten main subsections: Initialize
Qperational Parameters, Initialize System Validate Tenperature,
Moni tor Tenperature, Determne Uilization, Generate H C Signal,
Cenerate Alarm Data, Generate Event Data, Change Ther nost at
Setting, and CGenerate Reports. Each subsection describes the
software requirenment for that individual software conponent of

t he THEMAS system

3.1.1 Initialize Operational Paraneters
The foll owi ng sections describe the Initialize System conponent
of the THEMAS system

3.1.1.1 Load HC Unit Definitions (SRS-001)

3.1.1.1.1 Introduction

The THEMAS system shall control t he heating and cooling units
that are defined as part of the THEMAS system The definitions
of the individual heating and cooling systens reside in an
initialization file. The systemshall read this file and the
definitions shall be derived fromthe initialization data in the
file.

3.1.1.1.2 I nputs
Initialization Data

3.1.1.1. 3 Processing

The THEMAS system shall use the information contained in the
initialization data file to determ ne which heating and cooling
units are part of the THEMAS system Ther e is one heating and
cooling unit that corresponds to one thernostat in each of four
guadrants on each of three floors of the office building.

3.1.1.1.4 Qutputs
Qper ational Paraneters

3.1.1.2 Load Thernostat Definitions (SRS-002)

3.1.1.2.1 Introduction

Each thernostat shall have a unique identifier by which that
thernostat is identified in the THEMAS system This procedure
will load these definitions into the THEMAS software.

3.1.1.2.2 I nputs
Initialization Data

3.1.1. 2.3 Processing
Each quadrant of each floor shall have a thernostat which is to
be used to provide tenperature data to the THEMAS system The

3-1
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initialization file shall contain a unique identifier for each
thernostat that the systemis to nonitor. These identifiers
shall be read fromthe initialization file and | oaded into the
THEMAS system during the initialization process.

3.1.1.2.4 Qutputs
Qper ational Paraneters

3.1.1.3 Load Utilization Paranmeters (SRS-003)

3.1.1.3.1 Introduction

There shall be a nmaxi mum nunber of heating or cooling units that
can be on at any given tinme. This procedure |oads the nmaxi num
nunber of concurrently running units all owed.

3.1.1.3.2 I nputs
Initialization Data

3.1.1. 3.3 Processing

The maxi mum nunber of heating or cooling units that can run
concurrently shall reside in an initialization file. The maxi mum
nunber of concurrently running units shall be read fromthe
initialization file and stored in the THEMAS system

3.1.1.3.4 Qutputs
Utilization Paraneters

3.1.1.4 Set Trigger Values (SRS-004)

3.1.1.4.1 Introduction

The trigger value is used in conbination with the current
tenperature to determ ne when a heating or cooling unit shall be
turned on or off.

3.1.1.4.2 I nputs
Initialization Data

3.1.1.4.3 Processing

The trigger values shall reside in an initialization file. This
procedure shall read the initialization file and establish the
trigger value fromthe data in that file.

3.1.1.4.4 Qutputs
Qper ational Paraneters

3.1.1.5 Set Overtenp Val ues (SRS-005)

3.1.1.5.1 Introduction

The THEMAS system shall ensure the tenperature reported by a

gi ven thernostat shall not exceed a maxi num devi ati on val ue of 3
degrees Fahrenheit.

3 -2
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3.1.1.5.2 I nputs
Initialization Data

3.1.1.5.3 Processing

The overtenperature values shall reside in an initialization
file. This procedure shall read the initialization file and
establish the overtenperature value fromthe data in that file.

3.1.1.5.4 Qutputs
Qper ational Paraneters

3.1.1.6 Establish Valid Tenperature Range (SRS-006)

3.1.1.6.1 Introduction
The THEMAS system shall only respond to tenperatures that are
wi thin a reasonabl e val ue.

3.1.1.6.2 Inputs
Initialization Data

3.1.1. 6.3 Processing

The valid tenperature range val ue shall reside in an
initialization file. This procedure shall read the
initialization file and establish the valid tenperature range
fromthe data init.

3.1.1.6.4 Qutputs
Qper ational Paraneters

3.1.2 Initialize System (SRS-007)

3.1.2.1 Introduction

When the THEMAS systemis initialized, it shall first turn off
all the heating and cooling units. Then, it shall check all the
thernostats and determine if any thernostat’s settings require a
heating or cooling unit to be turned on back on.

3.1.2.2 Inputs
Qper ational Paraneters

3.1.2.3 Processing

This process shall first determne a known state of all the
heating and cooling units by issuing a request to turn off al

the units. It shall then read the current tenperature val ues and
current tenperature settings of each thernostat. |If the settings
reflect a need for a heating or cooling unit to be turned on, the
process shall issue a request to turn on the appropriate unit.
This determ nation shall be nade in accordance with the rules
outlined in section 3.1.4.1 and 3.1.4.2.

3 -3
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3.1.2.4 Qutputs

H C Request

3.1.3 Validate Tenperature (SRS-008)

3.1.3.1 Introduction

The THEMAS system shall only respond to tenperatures fromthe

thernostats that are within the specified valid range.

3.1.3.2 Inputs
Qper ational Paraneters
Tenperature Data

3.1.3.3 Processing

Two types of tenperature data shall be recognized fromthe
thernostats: 1) the tenperature setting and 2) the current
tenperature. This nodul e shall process both types of data.

A current tenperature value that is received froman i ndividua

t hernostat shall be conpared to the valid tenperature range
values. If the current tenperature value is strictly |less than
the | ower value of the valid tenperature range or if the received
tenperature value is strictly greater than the upper value of the
valid tenperature range, then the THEMAS system shall identify
the current tenperature value as an invalid tenperature and shal
output an invalid tenperature status. Oherw se, the THEMAS
system shal |l output a valid tenperature status.

A tenperature setting value that is received from an i ndividua

t hernostat shall be conpared to the valid tenperature range
values. |If the tenperature setting value is strictly |ess than
the | ower value of the valid tenperature range or if the
tenperature setting value is strictly greater than the upper

val ue of the valid tenperature range, then the THEMAS system
shall identify the tenperature setting as an invalid tenperature
and shall output an invalid tenperature status. Qherw se, the
THEMAS system shall realize the value for that thernostat’s
tenperature setting.

3.1.3.4 Qutputs
Invalid Tenperature
Val id Tenperature

3.1.4 Monitor Tenperature
The foll owi ng sections describe the Mnitor Tenperature conponent
of the THEMAS system

3.1.4.1 Determ ne Tenperature Status (SRS-009)

3.1.4.1.1 Introduction
The THEMAS system shall determ ne when a reported tenperature or
a changed tenperature setting exceeds the limts set by the

3-4
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overtenperature values. Tenperatures that exceed the
overtenperature limts shall be reported as such. Tenperatures
that do not exceed these limts shall be output for subsequent
pr ocessi ng.

3.1.4.1.2 I nputs
Val i d Tenper at ures
Trigger Val ues
Overtenp Val ues

3.1.4.1.3 Processing

The THEMAS system shall conpare the reported tenperature value to
the tenperature setting and detect when the tenperature val ue
exceeds the specified limts. To clarify these conditions, the
followi ng definitions will be used:

TSET - CD
TSET + OD

LO : Lower Overtenperature Val ue
UO : Upper Overtenperature Val ue

If T<LOor UO< T then the THEMAS system shall recognize this
condition as the tenperature limt has been exceeded. 1In this
case this process shall output the condition of the tenperature
[imt having been exceeded.

If LO< =T < =UQ then this process shall output the
t enperature status.

3.1.4.1.4 Qutputs
Tenperature Trigger Exceeded
Tenperature Limt Exceeded

3.1.4.2 Determ ne H C Mde (SRS-010)

3.1.4.2.1 Introduction

When the current tenperature val ue exceeds the current
tenperature setting by a pre-defined anmount, the THEMAS system
shal | activate the appropriate heating or cooling unit.

3.1.4.2.2 Inputs
Tenperature Trigger Exceeded

3.1.4.2.3 Processing

There are two conditions for each individual thernostat that
shall be tested for: 1) the thernostat’s settings are satisfied
and 2) the thernostat’s tenperature indicates it requires a
heating or cooling unit to be turned on. To clarify these
conditions, the following definitions will be used:

TSET - TD
TSET + TD

LT : Lower Trigger Val ue
UT : Upper Trigger Val ue

w
1
(6]
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Condition 1. LT < =T < =UT

This condition indicates the thernostat’s current tenperature
setting is satisfied. |If this condition is true, then the nodule
shall output a request to turn off both the heating unit and the
cooling unit.

Condition 22 LO< =T < LT or Ur <T< = U0

This condition the need for a heating or cooling unit to be
turned on. If this condition is true, then this nodul e shal
output a request to turn on the heating unit if LO< =T < LT or
the cooling unit if UT < T < = UQO

3.1.4.2.4 Qutputs
H C Request

3.1.5 Determine Utilization
3.1.5.1 Determne Status of All HC Units (SRS-011)

3.1.5.1.1 Introduction

The THEMAS system shall control each of the heating and cooling
units that are defined for the system The THEMAS system shal
[imt the nunber of heating or cooling units t hat may be running
si mul t aneousl y.

3.1.5.1.2 I nputs
Qper ational Paraneters
H C Request

3.1.5.1. 3 Processing

The THEMAS system shall maintain the OV OFF status of each
heating and cooling unit. Wen a request to turn on or off a
heating or cooling unit, the follow ng processing will occur.

When a request to turn on a heating or cooling unit is received,

the systemshall determne if the request can be honored. If the
maxi mum nunber of heating or cooling units is already running,
the request will be added to a LIFO queue. |f the maxi mum nunber

of heating or cooling units is not running, this process wll
generate a request to turn on the requested unit.

When a request to turn off a heating or cooling unit is received,
this process shall check the queue of waiting heating and cooling
requests. If the queue is not enpty, this process shall renpve
one request fromthe LIFO queue and check the current state of
the thernostat for which the queued request was nmade. |If that
thernmostat still needs a heating or cooling unit turned on, this
process shall submit a request to turn that unit on.

3.1.5.1.4 Qutputs
Unit Unavail abl e
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H C ON OFF Request
3.1.5.2 Cenerate Unit Unavail abl e Event (SRS-012)

3.1.5.2.1 Introduction

When a request for a heating unit or cooling to be turned is
deni ed, an event shall be generated and the THEMAS system shal
record that event. The information in these events will be used
for creating statistical reports.

3.1.5.2.2 I nputs
Unit Unavail abl e

3.1.5.2.3 Processing

This procedure shall realize the thernostat and heating or
cooling information and use this information to generate a
speci fic systemevent. This systemevent shall consist of a
description of the event type (a request denied event), a
designation of the thernostat that nade the request, and a
designation of the heating or cooling unit that was not turned
on.

3.1.5.2.4 Qutputs
System Event Data

3.1.5.3 CGenerate H C Request (SRS-013)

3.1.5.3.1 Introduction
The THEMAS system shall control the heating and cooling units
that are designated as part of the THEMAS system

3.1.5.3.2 I nputs
H C ON OFF Request

3.1.5.3.3 Processing

When a request to turn on or off a heating or cooling unit is
made, this process shall generate the appropriate request to
carry out that request. This request shall include the
designation of the heating or cooling unit and a flag to indicate
whet her that unit is to be turned on or off.

3.1.5.3.4 Qutputs
Approved H C Request

3.1.6 CGenerate H C Signal (SRS-014)

3.1.6.1 Introduction

Once a request to turn on or off a heating or cooling unit, the
THEMAS system shal |l provide the necessary control signal for the
unit. This control signal shall also provide an indication of
the unit’s status at the requesting thernostat.
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3.1.6.2 Inputs
Approved H C Request

3.1.6.3 Processing

Thi s process shall recognize the values for the requested heating
or cooling unit and the ON or OFF status that is being requested.
The necessary signal to the heating or cooling unit will be
generated. Since the interface to control the units has not been
defined, the part of this process that will issue the signal is
designated as TBD(to be determ ned).

In order to provide an indication of the status of the heating or
cooling unit back to the requesting thernostat, this procedure
shal |l output the status information of the heating or cooling
unit.

In order to provide an operational history and statistica
reports, this process shall generate an event each tinme a change
is made to the status of a heating or cooling unit. This event
shall contain the identification of the heating or cooling unit
whose status i s bei ng changed.

3.1.6.4 Qutputs
Heating Unit Signa
Cooling Unit Signa
Unit Status

System Event s

3.1.7 Generate Alarm Data (SRS-015)

3.1.7.1 Introduction

There are two events that shall result in an alarmcondition: 1)
an invalid tenperature value is reported froma thernostat, or 2)
the reported tenperature has exceeded the defined limts. This
process shall determ ne which alarmevent is to be generated.

3.1.7.2 Inputs
Invalid Tenperature
Tenperature Limt Exceeded

3.1.7.3 Processing
When the THEMAS system detects a request for an alarm this
process shall detect which of the two alarnms are bei ng request ed.

If the systemdetects an invalid tenperature, this process shal
output a continuous series of alternating 500 Hz and 700 Hz beeps
on the supervisor’s conputer. Each beep shall have a three -
guarter second duration. This series of beeps shall continue
until the supervisor manually resets the alarmthrough the
supervi sor’s interface w ndow.
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If the systemdetects a tenperature limt has been exceeded, this
process shall output a continuous series of alternating 1000 Hz
and 1500 Hz beeps on the supervisor’s conputer. Each beep shal
have a one-half second duration. This series of beeps shal
continue until the supervisor nmanually resets the alarmthrough

t he supervisor’s interface w ndow.

Each tine an alarmis requested, an alarm event shall be
recorded. This event shall be used to provide operational and
statistical reports about the system

3.1.7.4 Qutputs
Al ar m Dat a
Al arm Event s

3.1.8 CGenerate Event Data (SRS-016)

3.1.8.1 Introduction
For each event that is generated, the THEMAS system shal
identify each event and generate the appropriate event data.

3.1.8.2 Inputs

Al arm Event s
System Event s
Deni ed H C Request

3.1.8.3 Processing

When an event occurs, the THEMAS system shall identify the event
type and format an appropriate event nessage. The THEMAS system
shall record each event by a description and the current system
time for that event. This information shall be recorded in a

M crosoft® Access® dat abase that shall reside on the supervisor’s
conput er.

3.1.8.4 Qutputs
Event Data

3.1.9 Change Thernostat Setting (SRS-017)

3.1.9.1 Introduction

The THEMAS system shal |l provide the supervisor a nmechanismto
change the tenperature setting of any of the thernostats in the
system

3.1.9.2 Inputs
Qper ational Paraneters

3.1.9.4 Processing
The supervisor’s interface shall display the avail abl e
thernostats and their individual current tenperature settings.
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The supervisor shall be able to select one of the thernostats and
select a value for the current tenperature froma list of valid
t enper at ur es.

3.1.9.5 Qutputs
Tenperature Data

3.1.10 Generate Reports (SRS-018)

3.1.10.1 Introduction

The THEMAS shall provide the ability for the supervisor to sel ect
between two different types of reports: 1) the operationa

hi story of the THEMAS system for the past twelve nonths and 2) a
statistical summary for any sel ected nont h.

3.1.10.2 I nputs
Event Data

3.1.10. 3 Processing

The supervisor’s interface to the THEMAS system shall provide a
mechani smto sel ect between an operational history report or a
statistical summary report. Either report shall consist of an
ASCII file whose | ocation and nanme shall be sel ectable by the
oper at or.

If the operational history report is selected, the THEMAS system
shall select all the events fromthe event database, sort the
events by date and tinme, and create the ASCI| report file.

If the statistical report is selected, the THEMAS system shal
present the operator with a list of available nonths from which
to make a selection. After selecting one of the nonths, the
system shal |l generate the ASCII report file. The statistical
reports shall consist of the followi ng statistics:

1. The percentage of time each heating and cooling unit was on
for each day of that nonth.

2. For each thernoneter, the ratio of the nunber of requests for
a heating and cooling unit that was granted to the nunber of
requests for a heating or cooling unit that was denied.

3.1.10.4 CQutputs
Report Data
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SRS Requi r enent St at ement of Work
Requi r enent Descri ption Par agr aph
SRS- 001 Load HC Unit Definitions
SRS- 002 Turn off HC Units 2.5
SRS- 003 Load Thernostat Definition
SRS- 004 Load Utilization Paraneters
SRS- 005 Set Trigger Val ues
SRS- 006 Set Overtenp Val ues
SRS- 007 Establish Valid Tenperature Range
SRS- 008 Val i dat e Tenperature 3.1
SRS- 009 Det erm ne Tenperature Status 3.2
SRS- 010 Det erm ne H C Mde
SRS- 011 Determne Status of all HC Units
SRS- 012 Cenerate Unit Unavail abl e Event
SRS- 013 Cenerate H C Request 2.5
SRS- 014 Cenerate H C Si gnal 2.1,2.2,2.5
SRS- 015 Cenerate Al arm Data 3.1
SRS- 016 Cenerate Event Data 5.1, 5.2
SRS- 017 Change Thernostat Setting 2.4
SRS- 018 Cenerate Reports 5.2
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Context Diagram
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Initialize System
(Level 2 Dataflow Diagram)
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Monitor Temperature
(Level 2 Dataflow Diagram)
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Al arm Dat a

Al | owed Meani ngs
String

Not es
Defines the various alarmtypes.

I nput To Transforns
(None)

Next Higher Dictionary Were Used
(None)

Qut put From Transf orns
Cenerate Al arm Data
THEMAS Cont ext Di agram

Al arm Event s

Al | owed Meani ngs
String

Not es
Descri bes the event that caused an alarmto occur.

I nput To Transforns
Cenerate Event Data

Next Higher Dictionary Were Used
(None)

Qut put From Transf orns
CGenerate Al arm Dat a

Approved H C Request

Al | owed Meani ngs
String

Not es

Defines the thernostat and heating or cooling unit to turn
on or off.

I nput To Transforns
Generate H C Si gnal

Next Higher Dictionary Were Used
(None)
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Qut put From Transf or s
Determne Uilization
Cenerate H C Request

Ti mest anp

Al | owed Meani ngs
String

Not es

Denotes the current systemdate and tine on the supervisor’s
conput er.

I nput To Transforns
(None)

Next Higher Dictionary Were Used
Report Data

Qut put From Transf ornms
(None)

Deni ed H C Request

Al | owed Meani ngs
String

Not es

Defines the thernostat that requested heating or cooling,
but was deni ed the request due to current system | oadi ng.

I nput To Transforns
Cenerate Event Data

Next Higher Dictionary Were Used
(None)

Qut put From Transf or s
Determne Uilization

Event Data

Al | owed Meani ngs
String + Date

Not es

Describes the entries that are witten to the database that
are associ ated with each event that occurs in the system

I nput To Transforns
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(None)

Next Higher Dictionary Were Used
(None)

Qut put From Transf ornms
CGenerate Event Data
Cenerate Unit Unavail abl e Event
THEMAS Cont ext Di agram

H C Request

Al | owed Meani ngs
String

Not es
When the system detects a need for heating or cooling, this

defines the thernostat and heating or cooling unit to turn
on or off.

I nput To Transforns
Determne Utilization
Determ ne Status of Al HC Units

Next Higher Dictionary Were Used
(None)

Qut put From Transf ornms
Initialize System
Moni t or Tenperature

H C ON OFF Request

Al | owed Meani ngs
String

Not es

Defines a request to generate the signal to turn on or off a
heating or cooling unit resulting froman approved request
for a heating or cooling unit.

I nput To Transforns
Cenerate H C Request

Next Higher Dictionary Were Used
( None)

Qut put From Transf or s
Determ ne Status of All HC Units
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HC Unit Definitions

Al | owed Meani ngs
String

Not es
Defi nes each discrete heating and cooling unit in the
system

I nput To Transforns
(None)

Next Higher Dictionary Were Used
Qper ational Paraneters

Qut put From Transf ornms
( None)

Initialization Data

Al | owed Meani ngs
String + Integer

Not es
Information fromthe initialization file that include the
t hernostat definitions, heating and cooling definitions,
tenperature limts, and trigger val ues.

I nput To Transforns
Establish Valid Tenperature Range
Initialize Operational Paraneters
Load HC Unit Definitions
Load Thernostat Definitions
Load Utilization Paraneters
Set Trigger Val ues
Set Overtenp Val ues
THEMAS Cont ext Di agram

Next Hi gher Dicti onary Were Used
(None)

Qut put From Transf ornms
(None)

Invalid Tenperature

Al | owed Meani ngs
String

Not es
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Denotes the condition when an erroneous tenperature is
reported froma thernostat.

I nput To Transforns
CGenerate Al arm Dat a

Next Higher Dictionary Were Used
(None)

Qut put From Transf ornms
Val i dat e Tenperature

Qper ational Paraneters

Al | owed Meani ngs
Determne Status O Al HC Units + HC Unit Definitions +
Overtenp Values + Thernostat Definitions + Trigger Values +
Utilization Paraneters + Valid Tenperatures

Not es
Information fromthe initialization file that include the
t hernostat definitions, heating and cooling definitions,
tenperature limts, and trigger val ues.

I nput To Transforns
Change Thernostat Setting
Determ ne Uilization
Initialize System
Moni t or Tenperature
Val i dat e Tenperature

Next Higher Dictionary Were Used
(None)

Qut put From Transf or s
(None)

Overtenp Val ues

Al | owed Meani ngs
| nt eger

Not es
Defines the delta value relative to the tenperature setting
value. A tenperature at or beyond this delta indicates the
t hernostat has reached a critical value where the heating or
cooling unit cannot satisfy the tenperature setting val ue.

I nput To Transforns
(None)
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Next Higher Dictionary Were Used
Qper ational Paraneters

Qut put From Transf ornms
(None)

Report Data

Al | owed Meani ngs
String + Tinmestanp

Not es
Contains the formatted report information.

I nput To Transforns
(None)

Next Higher Dictionary Were Used
(None)

Qut put From Transf ornms
Cenerate Reports
THEMAS Cont ext Di agram

System Event s

Al | owed Meani ngs
String

Not es

Descri bes each nornal operational event that occurs in the
system

I nput To Transforns
Cenerate Event Data

Next Higher Dictionary Were Used
(None)

Qut put From Transf ornms
Generate H C Si gnal

Tenperature Data

Al | owed Meani ngs
String + Integer

Not es

Tenperature and thernostat information to and fromthe
t her nost at s.
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I nput To Transforns
THEMAS Cont ext Di agram
Val i dat e Tenperature

Next Higher Dictionary Were Used
(None)

Qut put From Transforns
Change Thernostat Setting

Tenperature Limt Exceeded

Al | owed Meani ngs
String

Not es

Denotes the condition when the reported tenperature has
exceeded the overtenperature val ue.

I nput To Transforns
CGenerate Al arm Dat a

Next Higher Dictionary Were Used
(None)

Qut put From Transf ornms
Det erm ne Tenperature Status
Moni t or Tenperature

Tenperature Trigger Exceeded

Al | owed Meani ngs
String

Not es

Denotes the condition when the reported tenperature has
exceeded the triggering value indi cating a heating or
cooling unit should be reqguested.

I nput To Transforns
Det erm ne H C Mode

Next Higher Dictionary Were Used
(None)

Qut put From Transf or s
Det erm ne Tenperature Status

Ther nostat Definitions
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Al | owed Meani ngs
String

Not es

The unique identifier associated with each thernostat in the
system

I nput To Transforns
(None)

Next Higher Dictionary Were Used
Qper ational Paraneters

Qut put From Transf or s
(None)

Trigger Val ues

Al | owed Meani ngs
| nt eger

Not es

Defines the delta value relative to the tenperature setting
value. A tenperature beyond this delta indicates the

thernostat is requesting a heating or cooling unit event to
occur.

I nput To Transforns
(None)

Next Higher Dictionary Were Used
Qper ational Paraneters

Qut put From Transf ornms
(None)

Unit Status

Al | owed Meani ngs
String

Not es

Defines the current on or off condition of the heating and

cooling units and the thernostat to which they are
associ at ed.

I nput To Transforns
(None)

Next Higher Dictionary Were Used
cC-9
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(None)

Qut put From Transf or s
Generate H C Si gnal

Unit Unavail abl e

Al | owed Meani ngs
String

Not es
Defines the heating or cooling unit that was denied a

request to be turned on. Cenerated in response to a denied
request.

I nput To Transforns

Generate Unit Unavail abl e Event
St ack Request

Next Higher Dictionary Were Used
(None)

Qut put From Transf ornms
Determ ne Status of AlIl HC Units
St ack Request
Val i d Tenper at ures

Al | owed Meani ngs
| nt eger

Not es
Defines the upper and lower limts for a reported
t enper ature val ue.

I nput To Transforns
(None)

Next Higher Dictionary Were Used
Qper ational Paraneters

Qut put From Transf or s
( None)

Utilization Paraneters

Al | owed Meani ngs
| nt eger

Not es
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Defi nes how many heating and cooling units that can run
si mul t aneousl y.

I nput To Transforns
(None)

Next Higher Dictionary Were Used
Qper ational Paraneters

Qut put From Transf ornms
(None)

Val id Tenperature

Al | owed Meani ngs
String

Not es

Denotes the condition when an valid tenperature is reported
froma thernostat.

I nput To Transforns
Moni t or Tenperature

Next Higher Dictionary Were Used
(None)

Qut put From Transf or s
Val i dat e Tenperature

CcC- 1



