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LIGHT DUTY UTILITY ARM SOFTWARE DEVELOPMENT PLAN

1.0 PURPOSE

This plan describes the activities to be performed and controls to be
applied to the process of specifying, obtaining, and qualifying the control
and data acquisition software for the Light Duty Utility Arm (LDUA) System.

It serves the purpose of a software quality assurance plan, a verification and

validation plan, and a configuration management plan.

2.0 SCOPE

This plan applies to all software that is an integral part of the LDUA
control and data acquisition system, that is, software that is installed in’
the computers that are part of the LDUA system as it is deployed in the field.
This plan .applies to the entire development process, including: requirements;
design; implementation; and operations and maintenance. This plan does not
apply to any software that is not integral with the LDUA system.

This plan has .been prepared in accordanﬁe with WHC-CHM-6~1 "Engineering

Practices™, EP-2.1 (Ref. 2), WHC-CM-3-10 "Software Practices" (Ref. 3), and
WHC-CM-4-2, QR 19.0, "Software Quality Assurance Requirements" (Ref 1).

3.0 INTRODUCTION

S B .
3.1 DESCRIPTION OF LDUA AND ITS MISSION

The-mission of the LDUA is to perform surveillance and characterization
- operations in support of the U.S. Department of Energy (DOE) goal of
“remediation of defense nuclear wastes currently $tored in Hanford Underground

Storage«Tanks (USTs).

=The LDUA has a multi-axis robotic arm with a 2.74 meter (nine foot) reach
and 22.7 kilogram (fifty pound) payload that is mounted on the end of a 13.7
meter (forty-five foot) positioning mast. It is des1gned to enter an UST
-through an available 30.5 centimeter (twelve inch) riser. A deployment
vehicle carries the positioning equ1pment to insert the mast and arm into the
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riser, and a containment enclosure to control contamination when the arm is
in the tank or being transported from tank to tank. Interchangeable end
effectors are mounted one at a time on the end of the arm. These end
effectors provide a wide range of observation and measurement functions such
as photographic and video inspection and recording, detailed surface mapping
of the tank and surface of the waste, in-situ chemical analysis of the waste,
and so forth. A control and data acquisition system provides both stand-alone

operation of subsystems and a supervisory level of control for integrated
operations.

The LDUA System will be implemented in successive stages, or missions:
Mission one is mostly concerned with surveillance activities; mission two is
involved with in-situ analysis of the waste; and mission three is concerned

with depth penetration of the waste with possible small scale retrieval of
samples.

The LDUA system is being implemented by a consortium DOE contractors from
several DOE sites and National Laboratories. These contractors are
individually funded by and responsible to the DOE Office of Technology
Development (OTD) through multiple Technical Task Plans (TTPs). These TTPs
interlock and effectively establish a cooperative arrangement with
Westinghouse Hanford Company (WHC) as the lead site responsible for

. coordination of the effort, for taking ownership of the completed system, and
for assuring that it is qua]1f1ed for deployment into Hanford USTs. The LDUA
system is divided into several subsystems; generally speak}ng, each contractor
is responsible for one or more subsystems. Commercial companies are also
involved as third party participants under direct contractual relationships
with one or more of the DOE contractors.

3.2 QUALITY GDALS

An important goal of the finished LDUA system is to demonstrate advanced
robotic technology that can be of benefit to the tank waste remediation
effort. This technology is emerging from a research and development effort by

. 07D and is ready to become commercially supported; the LDUA will provide the
pilot system to encourage and stimulate this commercial development.

,,,,,, : However, the LDUA system must be fully qualified to deploy into
underground storage tanks and function as an operational system; no compromise
t:im safety, reliability. or maintainability can be made for the sake of the
technology demonstration. The system must be capable of being operated by
Hanford operations personnel. The system must also be flexible and expandable
5-1n\order to accommodate lessons learned from actual tank deployment, and to
support new surveillance and characterization end effectors.

These goals have been used as the basis for choosing the quality
—assurance provisions of this plan.
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3.3 DESCRIPTION OF THE DEVELOPMENT PROCESS

3.3.1 Cbncept

The concept for the LDUA and its control system has evolved through
previous work within OTD within the Robotics Technology Development Program
(RTDP) and the Underground Storage Tank - Integrated Demonstration (UST-1D)
program. The control system concept has been reviewed for suitability to LDUA
by means of a Value Engineering session. Functional requirements for the LDUA
system have been further refined by a series of meetings with the tank farm .
operations organizations (notably, Tank Surveillance Technology). A functions
and requirements document is being prepared for the LDUA system which includes
requirements for the control and data acquisition system.

3.3.2 Requirements

From the LDUA system functions and requirements, a Computer Software
Requirements Specification (CSRS) document shall be produced by WHC. The CSRS
is a detailed specification for the LDUA software. There shall be a single-
CSRS for the LDUA and it shall apply to the integrated system, but it shall be
organized by subsystem. It shall be verified by a review that js co-incident
with, or related to, the LDUA system Conceptual Design Review. The LDUA
software shall be validated against the CSRS by means of formal validation
testing at the end of the development process.

Certain features of the system, such as the human-machine interface
(HHI), may be prototyped during this process to help establish requirements.

3.2.3 Design

R Next, the des1gn process shall break the LDUA software into its software
'components The functional specification and interfaces for these components

'shall be defined, and the method of implementation shall be selected.

Software components shall be classified into pre-defined categories that are
_ bdsed primarily on the method of implementation. The responsibility for
~“producing each of the software components shall rest with the software

component supplier, which will be a member of the DOE consortium or a

commerc1a1 vendor under contract to such a member.

Computer Software Design Description (CSDD) shall be prepared by WHC.
Certa1n software component suppliers may be called upon for technical aid in
this effort. The CSDD shall describe the integrated LDUA software in terms of
its breakdown into the software components and their interfaces. It shall be
verified at a preliminary stage of completion by a review that is related to
the LDUA system 25% design review, and verified at completion by a revwew

1-9
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that is related to the LDUA system 80% design review. User documents shall be
also be reviewed at this point in draft form.

Software components in certain categories may require further design

- effort by the supplier, which shall break the component down into its
constituent modules. Such designs shall be appended to ‘the CSDD. Verification

of these designs shall be done by a review on a per-component basis.

Certain features of a software component, such as the human-machine

interface (HWI), may be prototyped during this process to help establish
design details.

3.3.4 Implementation

After the design is approved, each software component shall be
implemented by the supplier according to its category. The supplier may
purchase commercial software, modify existing RTDP sofiware, or program new
software. Newly created software and existing RTDP software shall be required
to. comply with coding and documentation standards; this may require that
modifications be made to the existing RTDP software.

WHC shall produce an overall Software Operation Manual that applies to
the _integrated system. Software component suppliers shall provide appropriate
technical reference documents according to the category of the software
component and the nature of the end user. For example, software components
that are only seen by a programmer would have an application program interface
(API) description, whereas those that had an interface with an operator would
have an operating manual. A software maintenance manual must be provided for
any software components that become the responsibility of WHC to maintain

after delivery, or that have the potential to become the responsibility of
HC.

An implementation review shall be conducted to verify that finished

. software component meets its design requirements, that it complies with

;Zapplxcable coding standards, and the required documentation is available and
acceptable. Some categor1es of software component shall also have component
ltesting performed prior to the review. This would be accomplished by
‘execution of -a test suite provided by the software component supplier. WHC
may perform code evaluations on key modules within software components at any

- time durlng the implementation of the software component.

HHC shall produce the Testing Documents, which shall be used.for
validation testing of the finished LDUA software. For certain categories,

so?tware component suppliers shall provide test cases applicable to their
ware.
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3.3.5 Testing

After implementation is complete, the software components shall be
integrated into the LDUA system which will be set up in the cold test facility
at WHC, and validation testing shall then be done according to the procedures
and provisions described in the Testing Documents. When testing is complete,
all of the verification records (results of various reviews, evaluations, and
component tests) and the validation records (results of the validation
testing) shall be collected and issued by WHC, and a Verification and
Validation Report (V&V Report) shall be prepared by WHC. A review shall be
held to evaluate the records and the report.

A software component shall be placed under WHC configuration management
upon acceptance for integration., The supplier must furnish a software
component in a format compatible with WHC configuration management. Change
control shall be under the authority of the WHC cognizant engineer during
integration, but the supplier shall be responsible for performing any
modifications to the code. Turnover of a software component from the supplier
to WHC shall occur when all software components have been successfully
integrated into the LDUA system. Change control shall transfer to WHC

Document Control according to WHC standard engineering practices when
validation testing begins.

.- The CSRS, CSDD, Testing Documents, Software Operation Manual, and V&V
Report shall be the responsibility of WHC and shall be released and controlled
according to WHC standard engineering practices for supporting documents.
Technical reference manuals shall be the responsibility of the software
component supplier and shall be maintained in the LDUA project file. All
other documentation shall be entered into the LDUA project file.

4.0 TERMINOLOGY

- 4.1 ACRONYKS

.kfi;‘ ~ Application Program Interface

CoR Conceptual Design Review

EESS”, " Computer Software Design Description

CSB$ Computer Software Requirements Specification
_DﬁE}- Detail Design Review

DOE U.S. Department of Energy
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ECN Engineering Change Notice

EDT Enginéering Data Transmittal

GUI . Graphic User Interface

HMI‘ Human-Machine Interface

LDUA Light Duty Utitity Arm System

Q70 DOE Office of Technology Development
PDR Preliminary Design Review

RTDP Robotics Technology Development Program

UST-1D Underground Storage Tank - Integrated Demonstration Program

UsT Hanford Underground Storage Tank
vav Verification and Validation
WHC Westinghouse Hanford Co.

4.2 DEFINITIONS

Computer Software Media. Is the differént kinds of tapes, discs, etc. used by
the computer for storing and retrieving software (Ref. 2).

Computer Software. Computer programs, procedures, and possibly associated

documentation and data pertaining to the operation of a computer system. (IEEE
Std. 729-1983, Ref. 7).

Configuration Management. The process of jdentifying and defining the

> configuration items in a system, controlling. the release and change. of these
items throughout the system 1ife cycle, recording and reporting the status of
configuration items and change requests, and verifying the completeness and
correctness of configuration items (IEEE Std. 729-1983, Ref. 7).

Software Life Cycle. The period of time that starts when a ﬁbftwére product

is conceived and ends when the product is no longer available for use (IEEE.
Std. 729-1983, Ref. 7). . ‘ '

Validation. The process of evaluating software at the end'of the software

development process to ensure compliance with software vequirements (IEEE Std.
729-1983, Ref. 7). ) : .
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Verification. The process of determining whether or not the products of a
given phase of the software 1ife cycle fulfill the requirements established
during the previous phase. The act of reviewing, inspecting, testing,
checking, auditing, or otherwise establishing and documenting whether or not

items, processes, services, or.documents conform to specified requirements
(IEEE Std. 729-1983, Ref. 7).

5.0 LDUA SOFTWARE LIFE CYCLE

5.1 DESCRIPTION OF LIFE CYCLE

The development process described in section 3.3 is based on a software

Tife cycle model. As suggested in section 3.3, the LDUA life cycle model
consists of the following 5 phases:

e Requirements Phase

. Design Phase

o Implementation Phase

. Testing Phase

. Operation and Maintenance Phase

This software life cycle is based upon WHC-CM-3-10, SP 1.1 (Ref. 3) and
IEEE Software Engineering Standard 1012- 1985 "IEEE Standard for Software
Yerification and Validation Plans®.

’

5.2 CATEGORIES OF SOFTWARE

. Categories have been estab11shed for software components. The categories
depend mostly on the method of obtaining the software component.

A. Standard Commercial: This category of software is available off the
shelf in the open market and is fully supported by the vendor.

B. - Special Commercial: This category of software is supplied by a commercial

vendor, but it is either not an off-the-shelf product or is not supported
‘by the vendor.

C. [Existing RTDP: This is software which has been developed under the RTDP;

it typically embodies technology not yet-available in marketplace, but
which has been judged to be essential to LDUA.
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D. Application Specific: This is software which will be developed new by WHC
or one of the other DOE contractors in the consortium.

The provisions of this plan apply differently to software in each of the
categories. Such differences are noted throughout the plan.
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PHASE

ACTIVITIES

Requirements

Establishes detailed requirements for the
integrated software from the LDUA system function
and requirements. An outline test plan shall be
produced at the same time as the CS2S in order to
help assess the testability of the {SRS.

Design

Translates the detailed requiremenis into a
computer software design descripticn, which is a
description the integrated softwarz that shows its
breakdown into software components and describes
their function and interfaces. Ad<itional design
work may be done for some categories of software
components that shall break them dewn into their
constituent modules.

Implementation

Produces working software components from the
design description. The method of implementation
depends on the software component cztegory (see
section 5.2).

Testing

Integrates software components inte the LDUA system
in the cold test facility. Software is placed
under WHC configuration management zt beginning of
Testing Phase. During the integration period,
change control is under control of LDUA Control
System Cognizant Engineer.

.| Turnover from supplier to WHC occurs at the

transition from integration to formal testing.

Validates the software by formal testing of the
complete system according to validziion testing
procedures. Change control -is under WHC Document
Control procedures at this point.

< fOperations and
:_jiMaintenance

Uses software for its intended purpose. Residual

-, lerrors are removed and enhancements may be added

during the useful life of the software. Ownership

of the LDUA system is transferred from engineering
to operations. ’
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5.4 LIFE CYCLE DELIVERABLES

PHASE DELIVERABLES RESP.' |SECTION
Requirements |Computer Software Requirements Spec. WHC 6.1
Software Testing Documents: WHC 6.4
. - Software Test Plan (outline)
Design Computer Software Design Description WHC 6.2 -
) ~ Contributions by supplier - 8,C,D
- SW Component Design Description B,C,D
“{User Documents (draft) 6.3
- Software Operation Manual WHC
~ Technical Reference Documents® A,B,C.D
Software Testing Documents:’ WHC 6.4

- Software Test Plan (draft)
- Software Test procedures (outline)
- Software Test Specifications (draft)

Implementation | User Documents ) 6.3
- Software Operation Manual WHC
- Technical Reference Documents® A,B,C,D
- Computer Software A,B,C,D{6.6
Software Component Test Suijte B,C,D 6.6
B Software Testing Documents: WHC 6.4

- Software Test Plan
- Software Test procedures
~ Software Test Specifications

User Trgining (all) {6.5
Testing . |Verification and Validation Report WHC 6.7
SR Verification and Validation Records (all) {e6.8

P Oﬁeratigns and | (modifications repeat the same process as X

e s ve 3T TR T

I

Maintenance * jabove and will generate the same
izusiy deliverables, as appropriate)

; qggdhéibility for deliverable is denoted as follows:
~ 5 WHC = Westinghouse Hanford;
= A, B, C, or D = Supplier of the software component (refer to section

. .

AT

2 Jechnical Reference Documents may include:

- Operating Manual for software component
- API description
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Maintenance Manual

5.5 VERIFICATION AND YALIDATION (V&Y)

HNF-3223, Revision 0

PHASE VERIFICATION AND VALIDATION ACTIVITY |RESP' |SECTION

Requirements {Software Requirements Review WHC 7.1.1
Prototype Software (option§1)_’ D 7.1.3

Design Software Désign Review WHC 7.1.2
Prototype Software (optional) D 7.1.3

Implementation {Preparation of Test Cases WHC 7.2.2
Software Imp]ehentation Review WHC 7.1.1
Software Component Testing B,C,D 7.1.4
Code Evaluation (optional) WHC 7.1.2

Testing ~{Validation Testing WHC 7.2.1
Verification & Validation Review WHC 7.1.1

Operations and|{{(any of the above, as appropriate)

Maintenance

NOTE: Each of these activities shall be aocumented. The accumulated set

of these documents plus the Verification and Validation Report shalil
constitute the V&V Records (refer to Section 6.8)

¢ Responsibility for activity is denoted as follows:

WHC = West

inghouse Hanford;

- " A, B, €, or D = Supplier of the software component (refer to section

5.2)
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5.6 SCHEDULING THE LDUA LIFE CYCLE

A project schedule has been established for the LDUA system. The
software activities and deliverables specified in this plan shall be
synchronized to the key milestones in that schedule according to the
guidelines given below:

PHASE _{RELATED LDUA SYSTEM MILESTONE

Requirements The Requirements Review shall coincide with the

LDUA Conceptual Design Review (CDR). This will end
the Requirements Phase.

Design A preliminary level of the CSDD shall be reviewed
at the LDUA 20% Detajl Design Review (PDR).

The Design Review of the finished CSDD shall
coincide with the LDUA 80% Detail Design Review
(DDR). Design reviews of individual software
components may occur subsequent to DDR.

Impiementation The Implementation Phase will end when the software
is accepted for integration into the LDUA system at
the beginning of LDUA cold test.

Test%ng The Testing Phase will exactly overlap LDUA cold
2 testing. :

Operations and . The Operations and Maintenance Phase will begin

Maintenance when LDUA cold testing is finished and the LDUA

system has been accepted by tank farm operations.

6.0 DELIVERABLES

6.1 COMPUTER SOFTWARE REQUIREMENTS SPECIFICATION (CSRS)

The CSRS is a complete and exact description of the functions that the
software is expected to perform. It shall be the basis of both design and

validation testing and it shall derive from the LDUA system functions and
requirements.

There shall be one CSRS for the LDUA software which shall apply to the
integrated system. 1t shall be structured so that each subsystem is
sufficiently independent to facilitate selective design, implementation, and

tes;ing to accommodate the phased LDUA missions(see discussion in section
3.1).
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6.2 COMPUTER SOFTWARE DESIGN DESCRIPTION (CspD)

The CSDD shall describe the design of the LDUA software in-terms of its
decomposition into software components. It shall describe the functions of
individual software components and the interfaces between them. There shall
be a single CSDD and it shall address the LDUA software as an integrated .
system. Its primary purpose shall be to assure that each software component
is well enough defined so that its supplier can produce it with high
confidence of success, and that it will integrate into the finished system,

and that the resulting integrated system will meet the functional
requirements.

A typical decomposition is hierarchical and begins at the top level by
showing the execution units (processes, tasks, programs, etc.) and their
intercommunication. The subsequent levels of decomposition break each process
into modules (subprograms, functions, objects, etc). Structure Charis (Ref.
6) are one appropriate decomposition format for traditjonal procedural
Tanguages such as C. Alternate or additional decomposition strategies (such
as object class hierarchies) can be used where they are more appropriate. The

LDUA Control System Cognizant Engineer (see section 8.0) shall approve the
methods used.

Certain software components, notably those in category D (Application
Specific), may need to be further decomposed to some level. The decomposition
need not go down to the most detailed levels, but only needs to establish a
~ correct fundamental structure for the code so that it will not have to be
© 7 significantly re-structured during the coding phase. The required level of
decomposition of the design of each software component shall be recommended by

the Lead Software engineer and shall be approved by the LDUA Control System
Cognizant Engineer (see section 8.0).

6.3 USER DOCUMENTS

The Software Operation Manual describes how to use the integrated LDUA
software for its intended purpose, and how to recover from operational errors.
There shall be a single such manual for the LDUA. It shall be prepared in
“draft form during the Design Phase and shall be completed during the

-~ Implementation Phase to a degree that facilitates integration and validation
testing of the software. It is expected that some revision may take place
during the Testing Phase. ;

‘== This document shall have a section organized according to the normal
z-tasks a user would perform with the system, a section organized as a reference
for'menus and displays, and a section organized as a tutorial for
inexperienced users. During the Design Phase, the reference section would be
the most complete, and the other sections would be sketchy. Since the
supervisory control system will be based on a graphic user interface (GUI)

1-19
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- with pull-down or pop-up menus and dialogue boxes, it is expected that the

reference section will consist mostly of pictures of display windows (screen
dumps) with accompanying descriptions.

The suppliers of software components shall be responsible for providing
one or more Technical Reference Documents for each software component. These

documents will vary according to the category of the software component and
according to the nature of its user.

. An Operating Manual shall be supplied with the software component if it
has an interface with an operator.

An Application Program Interface (API) Description shall be supplied with

the software component if it has an interface that a programmer would be
expected to use.

. A1l software components in categories C (Existing RTDP) and D
{Application Specific), and maybe some in category B (Special
Commercial), shall be supplied with a Software Maintenance Manual. This
document shall include whatever is necessary to enable WHC software

- support staff to isolate and correct mistakes in the software component.

It may include items such as program listings, structural diagrams,
explanatory text, and so forth.

# The standard user documentation provided by the vendor will be acceptable
for. category A (Standard Commercial) software components. For category B
(Special Commercial) software components it shall be desirable to obtain as
many items from the 1ist as possible, subject to the vendor's ability to
provide them and the procurement contract with the vendor.

A11 Technical Reference Documents to be supplied must be available at

least in draft form during the Design Review, and must be completed during the
Implementation Phase.

* 6.4 SOFTWARE TESTING DOCUMENTS

=¥ “The compiete set of Software testing documents consists of a test plan,
test procedures, and test specifications, as defined by EP-4.2 (Ref 2). For
.the: Requirements Phase, only the outline of the test plan is required in draft
form in order to help assess the testability of the CSRS. For the Design
Phase;- the full set of Software Testing Documents is produced, but in a
preliminary and incomplete form which only need support the software
implementation effort: Software Test Plan (draft); Software Test procedures
-a{outline); Software Test Specifications (draft). -For the Testing phase, the
- full set of Software Testing Documents is completed. These documents shall
s.include or reference the test cases prepared with the code. o °
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6.5 USER TRAINING

Training must be available from the supplier of each software component
for WHC technical staff before the Testing Phase begins. LDUA Control System
Cognizant Engineer (see section 8.0) may waive the requirement for training by
the supplier for software components where the Technical Reference Documents

are sufficient. WHC technical staff shall subsequently train operations
organizations.

6.6 COMPUTER SOFTWARE

Computer software includes computer codes, command files, configuration
description files, and data directly related to the operation of computer
systems. It includes source, object, and executable formats, and data in its
multiple forms such as binary and text files, and database tables. Software
shall conform to LDUA software coding standards (to be established by the LDUA
Control System Cognizant Engineer (see section 8.0) in a future document). It
shall be turned over to WHC from the suppiier in such a form that it can be
placed under configuration management as described in section 9.0.

6.7 YERIFICATION AND VALIDATION (V&V) REPORT
The Verification and Validation Report summarizes all the V&V activities

which have been performed upon all the software components during the Yife

cycle and explains how the results of these activities prove the acceptab111ty
of the LDUA integrated software

8 .8 VERIFICATION AND VALIDATION (V&Y) RECORDS

- Verification and validation records are the collected, documented resu]ts
of all the V&V activities which have been performed on all the software
components This includes:

. ijndependent review reports
. Design review completion reports

_Tésf results and test reports

o Verification and Validation Report.
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7.0 YERIFICATION AND VALIDATION

The verification and validation (V&V) provisions of this pian identify
and describe those software development activities (summarized in Section 5.5)
whose primary purpose is to establish confidence and to provide objective
evidence that the software adequately and correctly performs all its required
. functions and does not have harmful or unacceptable behavior. Verification
refers to the process of evaluating the products of a single phase of the life
cycle against the inputs to that phase. Validation refers to objectively
testing the finished software product against the CSRS. The V&V activities

are integrated into the software development process during all phases of the
life cycle.

7.1 VERIFICATION METHODS

Verification activities shall consist of independent reviews, formal
design reviews, code evaluations, and software component testing. Prototype
software may be used optionally as an adjunct to these activities at the
discretion of the Lead Software Engineer (see section 8.0). Section 5.5, and
the detail sections it references, establish the minimum verification
activities required, and suggest additional activities which may be performed
for: individual software components at the discretion of the LDUA Control
System Cognizant Engineer.

7;1.1 Independent Reviews

Independent reviews shall be conducted by reviewers who are competent
individuals other than those responsible for the design being reviewed. The
primary materials reviewed shall be one or more of the deliverables for the
Tife cycle phase in which the review is performed. The function of the review
shall be to estabiish that the reviewed materials adequately satisfy the

-requirements of the baseline documents which were input to the life cycle
phase. A written report of the review will be prepared and comments and

action items from the review will be entered into and tracked by the LDUA
project comment database.

Independent reviews shall be conducted according to EP-4.1 (Ref 2). All
reviews shall be documented as part of the V&Y Records. The specific reviews
required are:

o Software Requirements Review is conducted at the end of the Requirements
Phase to assure that the requirements stated in the CSRS are adequate,
technically feasible, and complete, and that they .accurately conform to
the functions and requirements for the associjated LDUA system. The
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_software requirements review is part of the preliminary design review of
its LDUA subsystem.

° Software Design Review ~- The Software Design Review evaluates the
technical adequacy, completeness, and correctness of the detailed design
before the start of actual coding. Evaluates the acceptability of the
detailed design depicted in the.computer software design description,
establish that the detailed design satisfies the requirements of the
CSRS, and review compatibility with other software and hardware with
which the software component is required to interact. There shall be a
preliminary design review and a final design review. They shall be
coordinated with the LDUA project schedule as noted in section 5.6.

° Software Implementation Review ~- The Software Implementation Review is
an evaluztion of the completed software, user documents, and test
documents to determine: 1) Software is complete and satisfies computer
software design description or purchase specifications, and is ready to
begin iniegration for validation testing; 2) User documents are complete
and correct enough to. enable testers to use product in testing; and 3)
Testing cocuments are complete and adequate for Testing Phase to begin.

The resuits of any software component testing (see section 7.1.4) shall
also be reviewed.

o Y&V Review -~ The software verification and validation review is an
evaluation of the adequacy of the completed software verifjcation and
validation activities and the Verification and Validation Report. It is
performed at the end of the Testing Phase.

7. 1 2 Code Evaluation

Code eva]uat1on is a set of procedures and error-detection techniques for
reading of code by a group of people. The two types of code evaluation: which
may be used for LDUA software are Code Inspections or Code Walkthroughs.

These techniques are described in chapter 3 of Myers (Ref. 5). These may be
- performed on selected modules within a category C (Existing RTDP) or D
(Application Specific) software component by WHC at the discretion of the LDUA
) Control Systen Cognizant Engineer (see section 8.0).

711&3 Prototype Software

Prototype software mimics some aspects of the actual software which is
being developed. Its purpose is to provide users and other parties affected
by the software a chance to acquire some "hands on™ experience with the

_proposed software in order to make informed comment and assure that the

*requxrements and design for the proposed software well and truly address the
needs’of the app11c3t1on. Prototype software is also useful for assessing the
human: factors provisions of the human-machine interface (HMI).

1-23
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Prototype software shall be implemented quickly and cheaply; it need not
be complete nor durable, nor must it be maintained beyond its initial use.
Prototype software need not itself be developed according to this development
plan: that is, it need not follow the software Jife cycle, it need not be
formally reviewed, and it need not be released. However, it shall be subject
to configuration control (see Section 9).

7.1.4 Software Component Testing

For category B (Special Commercial), C (Existing RTDP), and D
(Application Specific) software components, testing occurs at the end of
implementation phase to show that a software component meets its design
requirements and is ready to integrate for cold test. This testing is
accomplished by a test suite of software provided by supplier of the software
component. This test suite is not the same as the validation testing
described in section 7.2; the test suite is only concerned with the software

component, whereas validation testing is concerned with the integrated LDUA
software.

7.2 VALIDATION TESTING

7.2.1 Software Validation Testing .

Software Validation Testing is the process of testing the software to
prove that it meets original specifications as defined in the CSRS.
Validation testing shall occur during the testing phase of the software life
cycle and shall be the key vehicle for bringing the software into commission
for operations.. The software will be installed into its LDUA system and the

- compiete system will then be tested.

Validation testing “shall be planned ‘and conducted in accordance with the

',pro¥isions of the LDUA test pian (to be established in the future) and EP-4.2
‘(Ref 2). | ’

- ¢ Validation Testing shall consist of subjecting the integrated LDUA
sofiware to all its test cases (see section 7.2.2); the inputs defined by each
test case shall be applied and the responses of the software under test shall
be captured and evaluated against the expected results also defined in each

test case.

’

fé fest Case Preparation

ss2 - As described in sectjon 7.2.1, validation testing.is defined by a set of
_p.test cases; each test case contains a set of inputs to be applied to the
- “software, a set of expected results, and a description of the environment in
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which the test case is to be applied. Test cases for software component shall
be developed at the same time that it is being designed and coded, and the
preparation is considered part of the verification process. Test cases shall
be part of the software testing documents (refer o section 6.4).

Test cases shall be based upon the CSRS. A minimum set of test cases
would exercise all the primary functions of the software as defined strictly
by its externally specified behavior ("black box" testing). Where the source
code to a software component is available, additional test cases can be

created based upon the knowledge of the internal structure and details of the
code ("white box" testing).

8.0 RESPONSIBILITIES

LDUA Control System Cognizant Engineer -~ The LDUA Control System
Cognizant Engineer shall interpret how this software development plan is
applied to the integrated system and to each software component and shall
coordinate and approve work of software component suppliers. He or she shall

also determine whether a piece of software is integral to the LDUA system and
therefore covered by this plan.

Lead Software Engineer -- The Lead Software Engineer shall have
responsibility for producing one or more software components, and will
typically be a member of the software component supplier's staff. The Lead
Software Engineer shall assure that the software component is properly
acquired and controlled according to this software development plan according
to guidelines established by the LDUA Control System Cognizant Engineer.
Specific responsibilities include: helping establish the functional
requirements for software; making decisions on design issues; assuring that
software developers comply with requirements of this software development
plan; preparing documents; allocating and scheduling resources; and assuring
that configuration management requirements are followed.

LBUA System tead ~- The LDUA system lead is responsible for overall
direction and coordination of the LDUA system project, and shall be-
responsible for assuring that the software deliverables and schedule are

ﬁcq:ptab1e with respect to the schedule and technical requirements of the LDUA
system. .

.- Cognizant Manager -- The Cognizant Manager shall be responsible for
assuring that reviews and approvals appropriate to impact level are obtained
for_software and other configuration items. The WHC Technical Manager who is

assigned responsibility for the LDUA shall be considered the Cognizant
yapsger. ]
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Software Custodians -- Software Custodians shall be responsible for the
physical custody of the software assigned to them. This shall involve control
of access 1o the software, distribution to users, control of media, and
physical protection, and other duties defined in Section 9.0 of this plan.

The Software Custodian shall also be the single point of contact for problem
reporting.

Quality Assurance -- WHC Quality Assurance is responsible for reviewing
and approving software deliverables as noted in Section 10 of this plan.

Safety -- WHC Safety is fesponsib]e for reviewing and approving software
deliverables as noted in Section 10 of this plan.

9.0 CONFIGURATION MANAGEMENT

This section of the plan identifies the items which are defined to be
part of the configuration of the software and describes the process for
controlling release and change of these configuration items.

- Configuration jtems defined by this plan are the Tife cycle deliverables
described in Section 5.4.

8.1 CONFIGURATION CONTROL OF DOCUKENTS

Documents that are defined in section 5.4 to be the responsibility of WHC
shall be controlled as Supporting Documents. Other documents shall be the
responsibility of the supplier of the software component, and two copies shall

. be furnished to WHC - one copy shall be maintained in the LDUA project file,
the other copy shall be available for field reference. Where possible, the

supplier shall provide an electronic copy of the documents to allow future
‘update by WHC. . :

- Supporting Documents shall be issued a supporting document number
according to EP-1.1 (Ref 2). They shall be released via an Engineering Data
Transmittal (EDT) form according to EP-1.6 (Ref 2). Changes to released

Fsupporting documents shall be controlled via an Engineering Change Notice
-~ (ECN) according to EP-2.2. (Ref.2) - :

~ Supporting Documents shall be released during ihe software 1ife cycle
‘phase in which they are created, unless they are noted as being in draft or
coutline form in Section 5.4. They may be presented in an unreleased form at
- the review which verifies them and then be released immediately following -
incorporation of comments from that review. Prior to release, the documents
shall be controlled by the LDUA Control System Cognizant Engineer.
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8.2 CONFIGURATION CONTROL OF SOFTWARE

9.2.1 Identification Of Software

The LDUA integrated software shall be issued a supporting document number
according to EP-1.1 (Ref 2). A Computer Software Description (EP 2.1, section
5.3.2, Ref 2) bearing this number shall be prepared and maintained as the
actual entity of release and change control. This document shall Tist: the
identification and revision Tevels of all the software components which
comprise the integrated software; the documents numbers and revision levels of
related supporting documents; the name of the software custodian (see section
9.2.3) and identification of the software repositories (see section 9.2.2)
which physically contain the software components; and a 1isting of

identification and revision levels of all the modules that make up each
software component.

Software components shall be controlled as computer files.. These files
. may contain various kinds of data or program modules. Appropriate identifiers

shall be assigned by the Lead Software Engineer to files, modules, and any
separately identifiable parts of modules for category B (Special Commercial),
C (Existing RTDP), or D (Application Specific) software components. All
files, modules, and procedures shall carry their identifier so that it
displays on 1istings and outputs, wherever this is practicable. The Lead
Software Engineer shall maintain and control assignments of specific
identifiers to software components.

The identifier for software components shall be further zpplied such that
it is readily apparent in an appropriate format on the LDUA computer systems
on which it resides. For example: Software file names, as they appear in the
computer system file directories, should reflect the file identifier.

#

9.2.2 Physical Control Of Software

Computer software shall be physically controlled from a software
" repository. Software repositories shall be implemented on the standard file
system for the computers which are used by the LDUA system. A directory
structure shall be established for each repository that contains the files
that ‘make up a configuration of the software component. This directary
"% structure shall be hierarchical and shall resolve to a single root directory
for'all: the directories that contain the files for a single revision of the
software component. Each revision of the software component shall be a .
. ‘complete stand-alone copy (as opposed to only the changes from an earlier
_revision). Archiving utilities can be used to contain revisions of the
~'software so long as it is possible to reconstruct a verbatim copy from the
archlve, including the directory structure. .
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Access control to the repository shall be provided by the security
feature of the computer system on which it is implemented. The Software
Custodian for the repository shall assure that these security features are

properly apptied. Only one individual at a time shall be authorized to make
modifications to a software component.

The software repository shall contain the master copy of a software
component, and all application copies shall be made from the master copy.
Backups of the contents of the software repository shall be made to assure
protection from loss or damage. At least two separate backup copies of the
repository shall be maintained at all times, and shall be kept in physically

separated locations so as to prevent a single facility acc1d nt from
destroy1ng both copies.

Category A (Standard Commercial} software components (sce section 5.2)
are received on the manufacturer's standard distribution media (mag tape,
floppy disk, etc), and are installed from that media onto thz target computer.
The distribution media shall be retained and controlled by tre software

" custodian (see section 9.2.3) and shall serve the purpose of a software
repository. Backup copies and copies for installation shall be controlled by

the license agreement with the manufacturer and by WHC practices for use of
commercial software.

<. Introduction of new software components or new versions of existing
software component into the software repository are contro]]ed Refer to
Section 9.2.4 for an exp]anat]on of these controls.

'ééé.3 Software Custodian

The Software Custodian is the designated person who maintains control of
and access to computer software and its media. The software custodian is
responsible for the software repository and controls all access to it, &il
distributions of software from it, and all backups of it.

-8.2.4 Release And Change Control Of Software
'..{' :

" The LDUA software shall be released via an Engineering-Data Transmittal
.(EDT) form according to .EP-1.6 (Ref 2). Changes to released software shall be
contro]led via an Engineering Change Notice (ECN) according to EP-2.2 (Ref 2).

The EDT and any ECNs shall be applied to the Computer Software Description
(see section 9.2.1). The Lead Software Engineer. shall deliver a copy of the
.approved EDT or ECN to the Software Custodian with media copies of the
software itself. The Software Custodian shall then add the software from the
média copy to the repository and log the change.

Prior to release, changes to the software shall be controlled by the LDUA
Control System Cognizant Engineer or by the Lead Software Engineer {refer to
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Section 8.0). This means that the Software Repository shall be established by
the Lead Software Engineer when the first software components appear.
Additions or changes to unreleased software within the repository shall be the
responsibitity of the LDUA Control System Cognizant Engineer or Lead Software
Engineer during the time it is being created and debugged. No audit trail of

changes to software items in the repository is required prior to initial
release of the software.

Yersions of software shall carry lettered revision numbers prior to
release and numbered revision numbers after release. The revision numbers
shall be displayed on each configuration jtem in the same place and with the
same prominence as the item's identification.

Prototype and Feature Test Software (refer to Section 7.1.3) shall not be
released, but shall be controlled as pre-release software as noted above.

9.2.5 Problem Reporting And Corrective Action

9.2.5.1 Testing Phase Problems

During the Testing Phase of the software life cycle (and after initial
release of the software), problem reporting and corrective action shall be

implemented by the testing procedures and tracked by the test log for the LDUA-
system.

9.2.5.2 Operations Phase Problems

" During the Operations and Maintenance Phase of the software 1life cycle,
problems, errors, or difficulties with the software, or requests for changes
shall be reported on a Software Change Request and Problem Report (SCR/PR),
which shall be similar in format to the one in SP-6.3 (Ref. 3).

Each SCR/PR sha11 be numbered and a log shall be maintained which tracks
each SCR/PR.

_§CR/PRs sh@¥1 be delivered to Software Custodian who shall enter them

into the SCR/PR log and forward them to LDUA Control System Cognizant
Engineer.

LDUA Control System Cognizant Engineer shall assess problem or change

request and assign it for consideration to individual-with approprlate
qua11f1cat1ons.

A determ1nat10n shall be made whether problem requires corrective action,
whether corrective action requires changes to the baseline configuration,
and how extensive the modification will be. If modifications are
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extensive, changes to baseline documents such as computer software
requirements specifications or computer software design descriptions may
be required, and a "mini-life cycle™ may be used with appropriate V&V.

. If no corrective action is needed, SCR/PR is closed out at that point.

If modification is required, resources are assigned, authority to modify
the affected software components is granted by the LDUA Control System
Cognizant Engineer to a designated software engineer, and working copies
of software to be modified are distributed from the software repository.
This effort may involve coordination of work among local and off-site
organizations: for problems involving category A (Standard Commercial) or
B (Special Commercial) software, the commercial supplier may offer a new
revision of the software, or may only provide suggested work-arounds; for
problems involving category C (Existing RTDP) software, any changes may

require veview and approval by a central body that maintains the code for
the shared community of RTDP users.

When modifications to software components are complete and verified, an
ECN is approved and issued for the new versions of the software and any
affected documents (A single ECN can cover many SCR/PRs). The new
version of the software is delivered to the Software Custodian who
introduces it into the software repository, and the LDUA is re-certified
by validation testing. The SCR/PR is closed out at this point.

§,2.6 Physical Media Control

Computer Software Media (also simply referred to as Hedia) is the .
different kinds of tapes, discs, etc. used by the computer for storing and
retrieving software in electronic form (as opposed to printed on paper).

. Physical media contyol assures that the stored data or software comes
from a known and approved source, is traceable to its source, is physically
retrievable, and cannot be lost or compromised by day~to-day operations or

- catastrophic events. The provisions of physical media control are:

. A log shall be kept by the Software Custodian of when software is copied
2% ontd physical media from the software repository (backup copies are not
-included). Each copy shall be serial-numbered.

. ~s§. Media shall carry a label containing:
3 'Software component identifier
Serial number (from the Tog) and date of copy.

gégponsib]e individual/organization.
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-~ Initials of Software Custodian.

9,2.7 Configuration Status Accounting And Reporting

A database shall be established for tracking existence and status of all
configuration items. The LDUA Control System Cognizant Engineer shall be
- responsible for establishing and maintaining this database.

10.0 IMPACT LEVELS AND APPROVALS

The impact level and approval signature requirements for each
deliverable are given in the table below. The impact level of all LDUA
software has been determined according to EP-2.1 (Ref 2), Section 5.1, which
references EP-1.7 (Ref 2) as basis of determination.
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SOFTWARE DELIVERABLE IMPACT LEVEL/APPROVAL MATRIX

Deliverable Impact {lead LDUA System| Cog. QA |Safety
Level Software |Cog. Lead [Manager{ -
Engineer |Engineer .
Computer 35Q = A A A A A
Software
Requirements
Specification
CSRS)
Computer 3Q - A - A A R
Software
Design
Description
(CSDD)
Testing 38Q - A A A A A
Documents .
SW Operation |3Q - A A A A R
Manual
Techiiical '3Q A A - A R PR
Reference
Documents
Computer 3Q A A - A A PR
Software :
Description
V&V Records 3Q A A A
V&V Report . |3SQ. A A A A
Prototype 4 - = = - - -~
Software
LEGEND:
A = Approve
R =-Review
PR = Post Review
I = Information

1-32
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WHC-CM-4-2, Quality Assurance Manual, Westinghouse Hanford Co., Richland,
Washington

. QR 19.0 Software Quality Assurance Requirements

WHC-CM-6-1, Standard Enq,neer1nq Practices, Westinghouse Hanford Co.,
Richland, Hash1ngton

s EP—l‘l Engineering Document Identification

. EP-1.2 Preparation of Engineering Specifications

. EP-1.6 Engineering Data Transmittal (EDT)

[ EP-1.7 Engineering Document Approval and Release Requirements
s  EP-2.1 Computer Software

s EP-2.2 Engineering Document Change Control

s EP-4.1 Design Verification Requirements

s EP-4.2 Testing Practices

WHC-CM-3-10, Sofiware Practices, Westinghouse Hanford Co., Richland,
Washington, 1992

.Glenford J. Myers, The Art of Software Testing, John Wiley and Sons, New

York New York, 1979

. Meilir Page-Jones, The Practical Guide to_Structured Systems Design,

Yourdon Press, New York, New York, 1980

Institute of Electrical and Electronics Engineers, Software Engineering
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Software Cohﬁguration Index

Software Configuration Index
Software Change Notification List
LDUA Authorized Users List
Controfled Versions List .

Minimum Retest Procedure

Problem Report/Change Request Log

G:\ldua\sw_conf\sw_index.wp6
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Software Change Notification List

For changes to the SDAS User Interface software notify the following organizations:

Tank Waste Remediation System
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. SDAS User Interface Controlled Versions

Version Date Authorized uses
28-Feb-96 | 28-Feb-96 [Development only of unit 1 ’
19-Mar-96 | 18-Mar-96 |Development only of unit 1
26-Mar-96 | 26-Mar-96 |Development and Integration testing of unit 1
. Development, Qualification Testing, and Hot Deployment testing of
29-Jun-96 | 29-Jun-96 {unit 1
Development, Qualification Testing, and deployment of unit 1 in
- 18-Feb-97 | 18-Feb-97 {Hanford Tanks
Development, Qualification Testing, and deployment of unit 1 in
1.0.6 03-Apr-97 |Hanford Tanks
Development, Qualification Testing, and deployment of unit 1 in
1.0.7 19-Mar-98 {Hanford Tanks
Lv_vers.xls

07/15/98
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SDAS 1.0.7 Minimum Retest Procedure

Tests the modifications made as a result of resolving Change Request/Problem Report numbers
55, 56, 57, 58, 59, 60, and 62.

00NN R W

Attach console terminals to both the LDUA Arm Level Controller and the GISC CPU.
Power down the Subsystem controller and then restore power.

Observe the boot sequence of both computers, watching for errors.

Verify the correct Position server software is loaded. '

Verify that the Position Server is started and transmits updates.

Power down the SCS Console and then restore power.

Observe the SCS Console boot sequence.

Verify that the correct software of loaded and run automatically.

Verify that the SGCS software does not terminate due to an error.

Log onto the SCS Console as oper. '

Start the World Model software from the World Model script icon. -

Check for the correct operation of the add/change EE button, especially with the
Extended Reach End Effector.

Check that the collision queue looks reasonable.

Check for the correct operation of the Locate MDS button.

Check that the collision queue Jooks reasonable.

Check for the correct operation of the Restart button.

Check that the collision queue looks reasonable.

Check for the correct operation of the Save World and Load World buttons.

Check that the collision queue looks reasonable after a Load World operation.

Login to the oper account on drum and observe that the correct software (TopSDAS and
VideoSDAS) is loaded automatically.

Reboot the SDAS Server and observe the boot sequence.

Verify that the correct software is being loaded by observing the version number printed
by the boot sequence.

Verify that there are no errors printed by the boot sequence.

Verify that the time is set correctly, including proper daylight savings time.

Start the TopSDAS software and verify that it connects correctly to the SDAS Server.
Verify that the Extended Reach End Effector is mounted.

Verify that LDUA robot position data is available.

- Verify that the correct TIP identification data is being retwrned.

Check the operation of the TopSDAS control panel for accessing end effectors.
Verify that the correct operation of the Extended Reach End Effector control panel.
Check the operation of the TopSDAS and Error Display control panels for detecting and

. displaying SDAS server error messages.

Quit the TopSDAS software and verify that it disconnects correctly from the SDAS
Server.

Start the VideoSDAS software and verify that it connects correctly to the SDAS Server.
Check the operation of the VideoSDAS control panel for identifying or specifying end
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37
38.
39.
40.

42.
43.
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effectors.

Verify that the correct operation of the video switcher control panel.

Verify that the correct operation of both video titler control panels.

Check the operation of the VideoSDAS and Error Display control panels for detecting
and displaying SDAS server error messages.

Quit the VideoSDAS software and verify that it disconnects correctly from the SDAS
Server.

Login to the oper account on harp and observe that the correct software (GuestSDAS) is
loaded automatically.

Start the GuestSDAS software and verify that it connects correctly to the SDAS Server.
Check the operation of the VideoSDAS control panel for identifying or specifying end
effectors.

Verify that the correct operation of the video sw1tcher control panel.

Quit the GuestSDAS software and verify that it disconnects correctly from the SDAS
Server.
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Attach console terminals to both the LDUA Arm Level Controller and the GISC CPU.
Power down the Subsystem controller and then restore power.

~ Observe the boot sequence of both computers, watching for errors.

Verify the correct Position server software is loaded.

Verify that the Position Server is started and transmits updates.

Power down the SCS Console and then restore power..

Observe the SCS Console boot sequence.

Verify that the correct software of loaded and run automatically.

Verify that the SGCS software does not terminate due to an error.

Log onto the SCS Console as oper.

Start the World Model software from the World Model script icon.

Connect the real and simulated robots.

Operate both robots and verify that both robots correctly display the robot positions.
Check for the correct operation of the force moment sensor.

Login to the oper account on drum and observe that the correct software is loaded
automatically.

Reboot the SDAS Server and observe the boot sequence.

Verify that the correct software is being loaded by observing the version number printed
by the boot sequence.

Verify that there are no errors printed by the boot sequence.

Start the TopSDAS software and verify that it.connects correctly to the SDAS Server.
Verify that LDUA robot position data is available.

Verify that the correct TIP identification data is being returned.

Verify that the correct Cartesian data is being returned. ©

Verify that the correct joint data is being returned.

Verify that the correct operation of the video switcher control panel.

Check the operation of the TopSDAS control panel for accessing end effectors.
Check the operation of the TopSDAS and Error Display control panels for detecting and
displaying SDAS server error messages.

Quit the TopSDAS software and verify that it disconnects correctly from the SDAS
Server.

Login to the oper account on harp and observe that the correct software is Joaded
automatically.

Start the GuestSDAS software and verlfy that it connects correctly to the SDAS Server.
Verify that the correct operation of the video switcher control panel.

Quit the GuestSDAS software and verxfy that it disconnects correctly from the SDAS
Server.
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SDAS Release Notes
Version 1.0.6

This release of the Supervisory Data Acquisition System (SDAS) is 2 Hanford specific
release. None of the non-Hanford pieces or features have been tested. Here is the list of
Change Requests and Problem Reports that have been incorporated into this release.

CR/PR No. Short Descriptive Name
24 SDAS User Interface crashes frequently
25 Many Opto22 errors on, requires many reboots
26 Shorten long (1024 byte) error message buffers
27 ChannelList VI name loading hangs from TopSDAS
28 Need new control panel for HRSVS #2

29 Get frequent busy channel errors from both VCR control panels.
31 Error message driver discards error messages

32 Provide Opto22 timeout status to SDAS User Interface

33 Provide display of Opto22 timeout status to user

34 Error on Opto22/ISIO-2 port halts SDAS CPU

35 Status lights on VCR control panels no longer work

36 Need to remove non-functional control panels

37 Titler display of robot position too slow

38 Titler #2 doesn't work

40 Robot position client/server software is not reliable

49 HRSVS#2 VI hangs LabVIEW.
52 Produce formal release of SDAS software.

The Following Documents have been modified to reflect the changes to SDAS.

Document Number Revision Date Document Name

WHC-SD-TD-OMM-001 2 04/25/97 OPERATION AND MAINTENANCE

MANUAL FOR THE LDUA SUPERVISORY
CONTROL AND DATA ACQUISITION
SYSTEM (LDUA SYSTEM 4200) AND
CONTROL NETWORK (LDUA SYSTEM
4400)

SNL-LDUA-96-006 VIR2 03/10/97 The Supervisory Data Acquisition System
(SDAS) Programmer’s Manual

SNL-LDUA-96-009 VIRI 04/04/97 The SDAS Programmer’s Manual - Appendix A:
Device Driver Descriptions
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Software Change Notification List
For changes to the SDAS User Interface software notify the following organizations:

Tank Waste Remediation System
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- SDAS User Interface Controlled Versions

Version Date Authorized uses
28-Feb-96 | 28-Feb-96 |Development only of unit 1 ]
19-Mar-96 | 19-Mar-96 |Development only of unit 1
26-Mar-96 | 26-Mar-96 |Development and Integration testing of unit 1
Development, Qualification Testing, and Hot Deployment testing of
29-Jun-86 | 29-Jun-96 |unit 1 :
Development, Qualification Testing, and deployment of unit 1 in
- 18-Feb-97 | 18-Feb-97 |Hanford Tanks
Development, Qualification Testing, and deployment of unit 1 in
1.0.6 03-Apr-97 |Hanford Tanks )
Development, Qualification Testing, and deployment of unit 1 in
1.0.7 19-Mar-98 |Hanford Tanks
Lv_vers.xis

07/15/98
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SDAS 1.0.7 Minimum Retest Procedure

Tests the modifications made as a result of resolving Change Request/Problem Report numbers
55, 56, 57, 58, 59, 60, and 62.

Attach console terminals to both the LDUA Arm Level Controller and the GISC CPU.

Power down the Subsystem controller and then restore power.

Observe the boot sequence of both computers, watching for errors.

Verify the correct Position server software is loaded. '

Verify that the Position Server is started and transmits updates.

Power down the SCS Console and then restore power.

Observe the SCS Console boot sequence.

Verify that the correct software of loaded and run antomatically.

Verify that the SGCS software does not terminate due to an error.

10.  Log onto the SCS Console as oper.

11.  Start the World Model software from the World Model script icon. -

12.  Check for the correct operation of the add/change EE button, especially with the
Extended Reach End Effector.

13.  Check that the collision queue looks reasonable.

14.  Check for the correct operation of the Locate MDS button.

15. Check that the collision queue looks reasonable.

16. Check for the correct operation of the Restart button.

17.  Check that the collision queue looks reasonable.

18. Check for the correct operation of the Save World and Load World buttons.

19.  Check that the collision queue looks reasonable after a Load World operation.

20.  Login to the oper account on drum and observe that the correct software (TopSDAS and
VideoSDAS) is loaded automatically.

21.  Reboot the SDAS Server and observe the boot sequence.

22. Verify that the correct software is being loaded by observing the version number printed

. by the boot sequence.

23. Verify that there are no errors printed by the boot sequence.

24.  Verify that the time is set correctly, including proper daylight savings time.

25.  Start the TopSDAS software and verify that it connects correctly to the SDAS Server.

26. Verify that the Extended Reach End Effector is mounted.

27.  Verify that LDUA robot position data is available.

28. - Verify that the correct TIP identification data is being returned.

29.  Check the operation of the TopSDAS control panel for accessing end effectors.

30.  Verify that the correct operation of the Extended Reach End Effector control panel.

31.  Check the operation of the TopSDAS and Error Display control panels for detecting and
displaying SDAS server error messages. '

32. Quit the TopSDAS software and verify that it disconnects correctly from the SDAS
Server.

33.  Start the VideoSDAS software and verify that it connects correctly to the SDAS Server.

34.  Check the operation of the VideoSDAS control panel for identifying or specifying end

0N R W
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effectors.

Verify that the correct operation of the video switcher control panel.

Verify that the correct operation of both video titler control panels.

Check the operation of the VideoSDAS and Error Display control panels for detecting
and displaying SDAS server error messages.

Quit the VideoSDAS software and verify that it disconnects correctly from the SDAS
Server. .

Login to the oper account on harp and observe that the correct software (GuestSDAS) is

" loaded automatically.

Start the GuestSDAS software and verify that it connects correctly to the SDAS Server.
Check the operation of the VideoSDAS control panel for identifying or specifying end
effectors. 5

Verify that the correct operation of the video switcher control panel.

Quit the GuestSDAS software and verify that it disconnects correctly from the SDAS
Server.
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SDAS 1.0.6 Minimum Retest Procedure

Attach console terminals to both the LDUA Arm Level Controller and the GISC CPU.
Power down the Subsystem controller and then restore power.

Observe the boot sequence of both computers, watching for errors.

Verify the correct Position server software is loaded.

Verify that the Position Server is started and transmits updates.

Power down the SCS Console and then restore power.

Observe the SCS Console boot sequence.

Verify that the correct software of loaded and run automatically.

Verify that the SGCS software does not terminate due to an error.

Log onto the SCS Console as oper.

Start the World Model software from the World Model script icon.

Connect the real and simulated robots. )

Operate both robots and verify that both robots correctly display the robot positions.
Check for the correct operation of the force moment sensor.

Login to the oper account on drum and observe that the correct software is loaded
automatically.

Reboot the SDAS Server and observe the boot sequence.

Verify that the correct software is being loaded by observing the version number printed
by the boot sequence.

Verify that there are no errors printed by the boot sequence.

Start the TopSDAS software and verify that it connects correctly to the SDAS Server.
Verify that LDUA robot position data is available.

Verify that the correct TIP identification data is being returned. -

Verify that the correct Cartesian data is being returned.

Verify that the correct joint data is being returned.

Verify that the correct operation of the video switcher control panel.

Check the operation of the TopSDAS control panel for accessing end effectors.

Check the operation of the TopSDAS and Error Display control panels for detectmo and
displaying SDAS server error messages.

Quit the TopSDAS software and verify that it disconnects correctly from the SDAS
Server.

Login to the oper account on harp and observe that the correct software is loaded
automatically.

Start the GuestSDAS software and verlfy that it connects correctly to the SDAS Server.
Verify that the correct operation of the video switcher control panel.

Quit the GuestSDAS software and verify that it disconnects correctly from the SDAS
Server.
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SDAS Release Notes
Version 1.0.6

This release of the Supervisory Data Acquisition System (SDAS) is a Hanford specific
release. None of the non-Hanford pieces or features have been tested. Here is the list of
Change Requests and Problem Reports that have been incorporated into this release.

CR/PR No. Short Descriptive Name
24 SDAS User Interface crashes frequently
25 Many Opto22 erTors on, requires many reboots
26 Shorten long (1024 byte) error message buffers
27 ChannelList VI name loading hangs from TopSDAS
28 Need new control panel for HRSVS #2

29 Get frequent busy channel errors from both VCR control panels.
31 Error message driver discards error messages

32 Provide Opto22 timeout status to SDAS User Interface

33 Provide display of Opto22 timeout status to user

34 Error on Opto22/ISIO-2 port halts SDAS CPU

35 Status lights on VCR control panels no longer work

36 Need to remove non-functional control panels

37 Titler display of robot position too slow

38 Titler #2 doesn't work .

40 Robot position client/server software is not reliable

49 HRSVS#2 VI hangs LabVIEW.
52 Produce formal release of SDAS software.

The Following Documents have been modified to reflect the changes to SDAS. ‘

Document Number Revision Date Document Name

WHC-SD-TD-OMM-001 2 04/25/97 OPERATION AND MAINTENANCE
MANUAL FOR THE LDUA SUPERVISORY
CONTROL AND DATA ACQUISITION
SYSTEM (LDUA SYSTEM 4200) AND
CONTROL NETWORK. (LDUA SYSTEM
’ 4400)

SNL-LDUA-96-006 V1IR2 03/10/97 The Supervisory Data Acquisition System
(SDAS) Programmer’s Manual

SNL-LDUA-96-009 V1Rl 04/04/97 The SDAS Programmer’s Manual - Appendix A:
Device Driver Descriptions
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Software Change Notification List

For changes to the SDAS Server and Drivers software notify the following organizations:

Idaho National Engineering Laboratory
Sandia National Laboratories
Tank Waste Remediation System
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‘SDAS Server and Drivers Controlled Versions

Version Date Authorized uses
1.0.1 19-Jan-96 |Development only of unit 1
1.0.2 07-Mar-96 |Development only of unit 1
1.0.3 23-Apr-96 |Development and Integration testing of unit 1
1.04 20-Jun-96 |Development and Integration testing of unit 1
Development, Qualification Testing, and Hot Deployment testing of
1.0.5 08-Aug-96 |unit 1 )
. |Development, Qualification Testing, and depioyment of unit 1 .in
18-Feb-97 | 18-Feb-97 |Hanford Tanks
Development, Qualification Testing, and depioyment of unit 1 in
10-Mar-97 | 10-Mar-97 |Hanford Tanks :
Development, Qualification Testing, and deployment of unit 1 in
1.0.6 03-Apr-97 |Hanford Tanks
Development, Qualification Testing, and deployment of unit 1 in
1.07 19-Mar-98 |Hanford Tanks

Sdasvers.xls

" 07/15/98
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Minimum Retest Procedure

For changes to the SDAS Server and Drivers software the following tests must be run as the

minimum:

1. Reboot the SDAS Server and observe the boot sequence.
Verify that the correct software is being loaded by observing the version number printed
by the boot sequence.

3. Verify that there are no errors printed by the boot sequence.

4.

Run the appropriate SDAS User Interface control panels to test the specific features that
were modified.
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Software Change Notification List
For changes to the Spar LDUA software notify the following organizations:

Idaho National Engineering Laboratory
Oak Ridge National Laboratory

Sandia National Laboratories

Spar Aerospace, Ltd.

Tank Waste Remediation System



HNF-3223, Revision 0

Spar LDUA Controlled Versions

Version Date Authorized uses
9-Aug-96 9-Aug-96 |Development and Qualification Testing testing of unit 1
13-Aug-96 13-Aug-96 |[Development and Qualification Testing testing of unit 1
16-Aug-96 16-Aug-96 |Development, Qualification Testing, and Hot Deployment testing of unit 1

SPARVERS.XLS

9/4/96
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Minimum Retest Procedure
The Spar LDUA software is composed of the following components:

The LDUA Console software

The Supervisory Graphics Control Software (SGCS)

The Subsystem Controller software (SSC or ALC)

The LDUA Diagnostics

The GISC Application Programming Interface (API) software

LR OR IR

Each component has a unique place in the system and each requires a separate minimum retest
procedure.

For changes to the LDUA Console software the following tests must be run as the minimum:

Power down the Subsystem controlier and then restore power.
Wait for the Subsystem controller boot sequence to complete.
Logout of the LDUA Console and log back in as oper.

Verify that the correct software is loaded and run automatically.
Test the specific features that were modified.

WP

For changes to the Supervisory Graphics Control Software (SGCS) the following tests must
be run as the minimum:

Power down the Subsystem controller and then restore power.
Wait for the Subsystem controller boot sequence to complete.
Power down the SCS Console and then restore power.
Observe the SCS Console boot sequence.

" Verify that the correct software of loaded and run automatically.
Verify that the SGCS software does not terminate due to an error.
Log onto the SCS Console as oper.

Start the World Model software from the WorldModel script icon.

Connect the real and simulated robots.

Operate both robots and verify that both robots correctly display the robot positions.
Test the specific features that were modified.

=00 O A W
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Minimum Retest Procedure

For changes to the Subsystem Controller software (SSC or ALC) the fo]lowmg tests must be
run as the minimum:

@ o o> D =

£

Attach console terminals to both the LDUA. Arm Level Controller and the GISC CPU.
Power down the Subsystem controller and then restore power.

Observe the boot sequence of both computers, watching for errors.

Verify the the correct ALC software is loaded from the flash EPROM.

Verify that the ALC software is started and runs without errors.

Verify that the Position Server software loads and runs without causing errors on either
computer.

Verify that the robot can be operated from the pendant.

Verify that the robot can be operated from the LDUA Console.

Test the specific features that were modified.

For changes to the LDUA Diagnostics software the following tests must be run as the minimum:

PN A WD

Attach console terminals to the LDUA Arm Level Controller.
Power down the Subsystem controller and then restore power.
Observe the boot sequence of the ALC, watching for errors.

“Verify the the correct ALC software is loaded from the flash EPROM.

Verify that the ALC software is started and runs without errors.
Interupt the boot sequence during the systemUp countdown sequence.
Run the lduaDiag routine.

Test the specific features that were modified.

Changes to the GISC Application Programming Interface (API) software are really changes
to both the Subsystem Controller software (SSC or ALC) and the Position Server software.
The minimum retest procedure for each of these two software packages must be run.
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Software Change Notification List

For changes to the Position Client & Server software notify the following organizations:

Idaho National Engineering Laboratory
Sandia National Laboratories
Tank Waste Remediation System
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SCS Position Controlled Versions

Version Date Authorized uses
1.0.0 06-Aug-96 |Development and Integration testing of unit 1
Development, Qualification Testing, and Hot Deployment testing of
1.0.1b 14-Aug-96 junit 1 :
- - Merged with SDAS Server software as of release 2/18/97
Poserv.xls

02/26/97
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Minimum Retest Procedure

For changes to the Position Client & Server software the following tests must be run as the

minimum:

1. Attach console terminals to both the LDUA Arm Level Controller and the GISC CPU.

2. Power down the Subsystem controller and then restore power.

3. Observe the boot sequence of both computers, watching for errors.

4. Verify the the correct Position server software is loaded.

5. Verify that the Position Server is strated and waits for a connection from the Position
Client.

6. Reboot the SDAS Server and observe the boot sequence.

7. Verify that the correct Position Client software is being loaded.

8. Verify that the Position Client software starts and connects to the Position Server
software.

9. Run the TopSDAS control panel software and verify that LDUA robot position data is
available.

10.  Verify that the correct TIP identification data is being returned. -

11.  Verify that the correct cartesian data is being returned.

12.  Verify that the correct joint data is being returned.

13.

Test the specific features that were modified.
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WORLD MODEL
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Software Change Notification List
For changes to the World Model sdﬂware notify the following organizations:

Sandia National Laboratories
Tank Waste Remediation System
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SCS World Mode! Controlled Versions

Version Date Authorized uses
08-Aug-96 | 08-Aug-96 |Development and Qualification Testing testing of unit 1
] Development, Qualification Testing, and Hot Deployment testing of
21-Aug-96 | 21-Aug-96 |unit 1
Development, Qualification Testing, and deployment of unit 1 in tanks
19-Feb-97 | 19-Feb-97 |T-106 and AX-104
" [Development, Qualification Testing, and deployment of unit 1 in tanks
06-Mar-97 | 06-Mar-97 |T-106 and AX-104
Development, Qualification Testing, and deployment of unit 1 in tanks
03-Apr-97 | 03-Apr-97 |T-106 and AX-104
_|Development, Qualification Testing, and deployment of unit 1 in tanks
13-Jul-98 13-Jul-98 |T-106 and AX-104
Wm_vers.xls

07/15/98
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Minimum Retest Procedure

For changes to the World Model software the following tests must be run as the minimum:

1. Restart the World Model software from the WorldModel script icon.
2. Test the specific features that were modified.
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SOFTWARE CHANGE NOTIFICATION
LIST
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Software Change Notification List

The contact information for each organization is listed below:

Organization Contact Information

Idaho National Engineering Laboratory Cal Christianson

2525 Fremont Avenue MS 3710
1daho Falls, ID 83402

(208) 526-3653 voice

(208) 526-4366 FAX
cal2@inel.gov

Oak Ridge National Laboratory Barry Burks

Box 2008 Bldg. 7601 MS 6304
Oak Ridge, TN 37831-6304
(423) 576-7350 voice

(423) 576-2081 FAX
burksbl@ornl.gov

Sandia National Laboratories Diane Schafer Callow

Box 5800 MS 1176
Albuquerque, NM 87185-1176
(505) 844-2377 voice

(505) 845-7080 FAX
dmschaf@isrc.sandia.gov

Spar Aerospace, Ltd. : Brian Hill

9445 Airport Road
Brampton, Ontario L6S4J3
(905) 790-4473 voice
(905) 790-4430 FAX
bhill@spar.ca

Tank Waste Remediation System Geoffrey A. Bames

Box 450 B4-51

Richland, WA 99352
(509)376-2241 voice
(509)372-0504 FAX
geoffrey_a_barnes@rl.gov



mailto:al2@inel.gov
mailto:burksbl@oml.gov
http://dmschafC2isrc.sandia.gov
mailto:geoffrey-a-bames@rl.gov
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LDUA SOFTWARE CHANGE
REQUEST/PROBLEM
REPORT LOG
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LDUA
SOFTWARE CUSTODIAN'S
NOTEBOOK
LBUA-SCN-97-001

LDUA Software Change Request/Problem Report Log

The following CR/PR sheets wére Tost by PNNL and are not included in the log

#26 SDAS Server

#27 SDAS User Int.

#31 SDAS Server

#32 SDAS Server

#33 SDAS User Int.

#36 SDAS User Int.

Resolved 04/03/97

Resolved 04/03/97

Resolved 04/03/97

Resolved 04/03/97

Resolved 04/03/97

Resolved 04/03/97

Shorten long (1024 byte) error
message buffers.

ChannellList VI name loading hangs
from TopSDAS.

Error message driver discards error
messages.

Provide Opto22 timeout status to
SDAS User Interface.

Provide display of Opto22 timeout
status to user.

Need to remove non-functional
control panels.
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LDUA SOFTWARE CHANGE REQUEST / PROBLEM REPORT LOG

CR/PR| Software Report | Current | Resolved
No. Name Date Status Date |Short Descriptive Name
1 Spar LDUA | 08/29/96 | Defered LDUAHomeToZerofunstow autoseq. problem
2 Spar LDUA | 08/29/96 | Defered Shoulder yaw position error
3 Spar LDUA | 08/29/96 | Defered Better file dialogs
4 Spar LDUA | 08/29/96 | Defered Bad VPM autoseq. maximum value
5 Spar LDUA | 08/29/96 | Defered Want Acknowledge all button
6 Spar LDUA | 08/29/96 | Defered Simulation robot flies apart
7 Spar LDUA | 08/29/96 | Defered Allow comments in autoseq. files
8 "Spar LDUA | 08/29/96 |. Defered Want canned home joints to zero command
9 Spar LDUA | 08/29/96 | Defered Display when position data is/is not valid
10 Spar LDUA | 08/29/96 | Defered Error message should tell which joint
11 Spar LDUA | 08/29/96 | Defered Display error & warning message numbers
12 Spar LDUA | 08/29/96 | Defered Want purge-off are you sure?
13 Spar LDUA | 08/29/96 | Defered Move stow/unstow buttons to LDUA screen
14 Spar LDUA | 08/29/96 | Defered Select VPM axis command fails
15 Spar LDUA | 08/29/96 | Defered Want to change tube seq. while deployed
16 Spar LDUA | 08/29/96 | Defered Display net distance inner to outer tubes
17 Spar LDUA | 08/29/96 | Defered Want flammable are-you sure?
18 Spar LDUA | 08/29/96 | Defered Don't want sigularity messages during joint moves
19 Spar LDUA | 08/29/96 | Defered Want two interlock indicaters per joint
20 Spar LDUA | 08/29/96 | Defered Home L.DUA command does not work at angle
21 Spar LDUA | 08/29/96 | Defered Can't mount end effector in outer/inner seq.
22 Spar LDUA | 08/29/96 | Defered Want buttons grayed out .
Want LDUA joints to auto home to zero on VPM
23 Spar LDUA | 08/29/96 | Defered ) move
24 |SDAS User Int| 01/15/97 | Resolved | 01/15/97 |SDAS User Interface crashes frequently
25 | SDAS Server | 01/15/97 | Resolved | 01/15/97 |Many Opto22 errors on, requires many reboots
26 | SDAS Server | 01/15/97 | Resolved | 04/03/97 (Shorten long (1024 byte) error message buffers
27 |SDAS User Int| 01/15/97 | Resolved | 04/03/97 |[ChannelList VI name loading hangs from TopSDAS
28 |SDAS User int| 01/15/97 | Resolved | 01/24/97 |Need new control panel for HRSVS #2
- Get frequent busy channel errors from both VCR
29 | SDAS Server | 01/15/97 | Resolved | 01/30/97 {control panels.
Time based records do not process under certain
30 | SDAS Server | 01/15/97 | Defered conditions.
31 SDAS Server | 01/15/97 | Resolved | 04/03/97 {Error message driver discards error messages
Provide Opto22 timeout status to SDAS User
32 | SDAS Server | 01/15/97 | Resolved | 04/03/97 |Interface
33 |SDAS User Int| 01/15/97 | Resolved | 04/03/97 |Provide display of Opto22 timeout status to user
34 | SDAS Server | 01/21/97 | Resolved | 02/04/87 |Error on Opto22/IS10-2 port haits SDAS CPU
35 ISDAS User Int| 01/26/97 | Resolved | 02/10/97 |Status lights on VCR control panels no longer work
36 |SDAS User Int| 01/26/97 | Resolved | 04/03/97 |Need to remove non-functional control panels
37 |SDAS User Int| 01/26/97 | Resolved | 01/30/97 |Titler display of robot position {00 slow
38 |SDAS User Int | 01/26/97 | Resolved | 01/30/97 |Titler #2 doesn't work
38 | World Model | 01/27/97 | Resolved | 01/30/97 |Add model of tank AX-104
40  [Robot Pos. C/ .| 01/27/97 | Resolved | 01/30/97 [Robot position client/server software is not reliable
Add the capability to read and display the LDUA
41 World Model | 01/27/97 | Resolved | 02/19/97 [Force Moment Sensor.
Allow the user to specify that there is NO end
42 | World Model | 01/27/97 | Resolved | 01/30/97 |effector on the arm. )
43 | World Model | 01/27/97 | Resolved | 01/30/97 [Allow the user to delete a piece of In-Tank Harware
Crprlist.xls
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LDUA SOFTWARE CHANGE REQUEST / PROBLEM REPORT LOG

CR/PR| Software Report | Current | Resolved
No. Name Date Status Date [Short Descriptive Name
Truck azimuth entered into LDUA Console and
44 | World Model { 01/27/97 | Resolved| 01/30/97 |World Model differ by 180 degrees.
45 | World Model | 01/27/97 | Resolved| 01/30/97 |Add capability to save multiple configurations.
Collision check real robot as well as simutation
48 | World Model | 01/27/97 | Resolved | 02/10/97 |robot.
47 | World Model | 01/27/97 | Resolved | 01/30/97 |No collision checking of ITH after moving truck.
48 | World Model | 02/10/97 | Resolved | 02/19/97 |Add a gripper end effector with long scraper fingers.
49 |SDAS User Int| 02/10/97 | Resolved| 02/10/97 |HRSVS#2 Vi hangs LabVIEW.
50 | World Model | 02/11/97 | Resolved | 02/19/97 |Collision between ITH and real robot not detected.
Force Moment Sensor indicates overload and
51 World Model | 03/01/97 | Resolved | 03/10/87 |doesn't start automatically
52 | SDAS Server | 03/11/97 | Resolved | 04/03/97 |Produce formal release of SDAS software.
Create version of SDAS & GISC sofiware that boots
53 | SDAS Server | 03/11/97 | Defered from flash RAM.
There are simulated AX-104 Air Lift Circulators in all
Cold Test Facility models. Remove them from the
54 | World Mode! | 04/03/97 | Resolved| 04/03/97 |CTF mode! and leave them in the CTF+ALC model.
55 [SDAS User int| 07/15/97 | Resolved| 03/18/97 |Add a extended reach end effector control panel.
) : Add a extended reach end effector with sampling
56 | World Mode! | 02/10/98 | Resolved | 03/19/98 |scoops.
57 |SDAS User Int| 03/05/98 | Resolved| 03/19/98 |SDAS User Interface crashes frequently.
.58 [SDAS User Int| 03/05/98 | Resolved | 03/19/98 |EREE control panel dumps sample when opened.
59 | SDAS Server | 03/05/98 | Resolved | 03/19/98 |SDAS error reports are usually off by one hour.
60 |SDAS User Int| 03/05/98 | Resolved | 03/19/98 |Want titler to clear screen an exit.
SDAS User interface still crashes frequently (see
61 [SDAS User Int| 03/20/98 | Defered 57).
The label on the "Currently Mounted End Effector
. button" on TopSDAS is not correctly set under all
62 |SDAS User Int| 03/24/98 | Resolved | 03/24/98 |conditions.
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
Crprlist.xls
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Change Request and Problem Report

CR/PR Number: (=275

1. Software Id.(Name): S Do LD(/\A Rev: (- (. Q- 16=Aug 70
. U . &
System Name: LDMH
2. Prepared by: &R Kl'e_ée( ) Date: 8/3\7/7b
7 7
3. CR/PR Type: [ ] - Change Request [ ] Problem Report
Requested Complgtion Date:
4. Description & Justification if Change Request:
S Submitter's Priority f%] High KZ] Medium Lt% Low
6. Change Authority: o Déte:
{ ] Accept [ ] Modify [ ] Reject [ ] Defer Until: / /
7. Assigned to:
8. Solution Comments Cost/Schedule Estimate: /
g. Software/Documents Affected:
10. Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: Date:
Design Authority: . Date:
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Change Request and Problem Report

CR/PR Number: \
1. Software Id. (Name): Rev:
System Name:
2. Prepared by: Date: ’
3. CR/PR Type: [ 1 Change Request [X] Problem Report
Requested. Completion Date:
4. Description & Justification if Change Request:
The “LduaHomL.:ToZerc')” command from the pendant, and the “unstow” command, both
‘l‘lave a problem if there is an existing autosequence in the buffer. The ’
LduatomeToZero” .c'omm'and causes the preexisting sequence to execute, the “unstow”
command apparently Just fails to do anything until the motion is aborted.
5 Submitter's Priority (X1 High [} Medium [ ] Low
6. Change Authority: Date:
[ ] Accept [ ] Modify [ ] Reject { ] Defer Until:_ / /
7. Assigned to:
8. Solution Comments Cost/Schedule Estimate: /
9. Software/Documents. Affected:
10. BApprovals Indicate CR.is Complete or PR is Resolved.

Cognizant Engineex: Date:
Cognizant Manager: Date: -
CR/PR Preparer: Date:
Design Authority: Date:
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Change Request and Problem Report

CR/PR Number: L~
1. Software Id. (Name): Rev:
System Name: '
2. Prepared by: . Date:

3. CR/PR Type: [ ] Change Request [><] Problem Report
Requested Completion Date:

4. Description & Justification if Change Request:

The shoulder yaw joint position was observed to be -360 degrees in error: i.e. actua\l\

position was 118 degrees and the indication was -242 degrees. Is there a flaw in the
software? ’

5 Submitter's Priority [><) High [ ] Medium [ ) Low
6. Change Authority: i Date:

[ ] Accept [.]) Modify [ ] Reject [ ] Defer Until:_ / /

7. Assigned to:

8. Solution Comments Cost/Schedule Estimate: /

8. Software/Documents Affected:

10. Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
" Cognizant Manager: Date:
CR/PR Preparer: . Date:
Design Authority: Date:
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Change Request and Problem Report

CR/PR Number: 3

1. Software Id. (Name): Rev:
System Name:

2. Prepared by: Date:

3. CR/PR Type: [)Q] Change Request [ ] Problem Report
Requested Completion Date: '

4. Description & Justification if Change Request:
The file dialogs for reading and writing autosequence files are hard to use. The width of
the fields that display path and file names need to be much wider - we are only getting the
first few characters in some cases and can’t read the whole file or path name. Also, it does
not seem possible to navigate up/down the directory structure by just clicking on entries in
the list fields.

5 Submitter's Priority [><J High [ ] Medium [ 1 Low

6. Change Authority: : Date:
[ )} Accept [ ]} Modify [ } Reject [ ] Defer Until:_ / /

7. Assigned to:

8. Solution Comments Cost/Schedule Estimate: /

9. Software/Documents Affected:’
Rpprovals Indicate CR is Complete or PR is Resolved.

10.

Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: Date:
Design Authority: Date:
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Change Request and Problem Report

CR/PR Number: !

1. Software Id. (Name): Rev:
System Name:
2. Prepared by: Date:
3. CR/PR Type: [ ] Change Request [Ag Problem Report
Requested Completion Date:
4. Description & Justification if Change Request:
The VPM will go to -551.6 inches, but an autosequence will only accept -549 as a
maximum value.
S Submitter's Priority (N} High [ ] Medium [ } Low
6. Change Authority: Date:
[ ) BAccept [ ] Modify [ ] Reject [ ] Defer Until: / /
7. Assigned to:
8. Solution Comments Cost/Schedule Estimate: /
9. Software/Documents Affected:
10. Rpprovals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: . Date:
CR/PR Preparer: Date:
Design Authority: Date:
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Change Request and Problem Report

CR/PR Number:

5

1. Software Id. (Name): ] Rev:
System Name:

2. Prepared by: Date: .

3. CR/PR Type: pYﬁ Change Request [ ) Problem Report
Requested Completion Date:

4. Description & Justification if Change Request:

. There should be an “Acknowledge All” button for errors and warnings (especially
warnings). Sometimes the system spews out quite a few messages and acknowledging
them one by one is a real pain.

5 Submitter's Priority [X] High [ ] Medium [ ] Low
6. Change Authority: Date:
[ ]} Accept [ ) Modify [ ] Reject [ ] Defer Until:_ / /
7. Assigned to: .
8. Solution Comments Cost/Schedule Estimate: /
9. Software/Documents Affected:
10. Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant ManageXx: Date:
CR/PR Preparer: Date:
Design Authority: Date:




HNF-3223, Revision 0

Change Request and Problem Report

CR/PR Number: G

1. Software Id. (Name): Rev:
System Name:

2. Prepared by: Date:

3. CR/PR Type: { ] Changz Request (X] Problem Report
Requested Completion Date:

4. Description & Justification if Change Request:
There is a problem with the SGCS software whenever the Real robot and the Simulation
robot have their LLTI connection active at the same time. Whenever the Real robot is
connected, the Simulation robot flies apart. We have a temporary work around. If we
disable the production of deflection compensation packets in the IGRIP shared library, the
problem goes away. The problem may be in the Spar code or in the IGRIP code, or both.
We are suspicious of a particular section of the deflection compensation packet stuffing
code. It appears to be off by one joint.

5 Submitter's Priority [ 1 High [}‘{] Medium [ ] Low

6. Change Authority: Date: '
{ ] Accept [ ] Modify ({ ] Reject [ ] Defer Until: / /

7. Assligned to:

‘8. Solution Comments Cost/Schedule Estimate: /

9. Software/Documents Affescted:

10. Bpprovals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: * Date:
Cognizant Manager: Date:
CR/PR Preparer: Date:
Design-Authority: Date:




Change Reguest

HNF-3223, Revision 0

and Problem Report

CR/PR Number:. ( '

1. Software Id.(Name): Rev:
System Name:
2. Prepared by: Date:
3. CR/PR Type: [')] Change Request [ ] Problem Report
Requested Completion Date:
4. Description & Justification if Change Request:
Autosequence files should allow comments to be inserted (it is not necessary to modify to
the autosequence dialog screens to display these comments or to enter them - we can use
an external text editor for that).
5 Submitter's Priority { ) High ['¥) Medium [ ] Low
6. Change Authority: . Date:
[ 1 Recept [ ] Modify ([ ] Reject [ ] Defer Until:_ / /
7. Assigned to:
8. Solution Comments Cost/Schedule Estimate: /
"8. Software/Documents Affected:
10.

Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: Date:
Design Authority: Date:
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Change Request and Problem Report

CR/PR Number: %
1. Software Id. (Name): Rev:
System Name:
2. Prepared by: . ] Date:
3. CR/PR Type: [X] Change Request [ ] Probleﬁ\ Report
Requested Completion Date:
4. Deséription & Justification if Change Req‘uest:
1t would be nice to have a canned “LDUA home joints to zero” command on the LDUA.
Console, or at least a button on the joint autosequence dialog screen that set all the joint
values in the edit line to zero (we have to re-zero the LDUA joints every time the we want
to move the VPM, and the LDUA has gone into the lock mode while inside the VPM).
S Submitter's Priority { ] High QQ] Medium [ ] Low
6. Change Authority: Date:
{ 1 Accept [ ] Modify [ } Reject [ ] Defer Until: /_ /
7. Assigned to:
8. Solution Comments Cost/Schedule Estimate: /
S. Software/Doc@nents Affected:
10.

Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: Date:
Design Authority: Date:
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Change Request and Problem Report

CR/PR Number: (7>
1. Software Id.(Name): Rev:
System Name:
2. Prepared by: Date:
3. CR/PR Type: [N-Chan‘ge Request [ ] Problem Report
Requested Completion Date:
4., Description & Justification if Change Request:
Display should indicate when the position data is not valid, for example, before purge on,
or when LDUA is limped. '
5 Submitter's Priority [ ] High {)(] Medium [ ] Low
6. Change Authority: Date:
{ 1 Accept [ ] Modify [ ] Reject { ] Defer Until:_  / /
7. Assigned to:
8. Solution Comments Cost/Schedule Estimate: /
9. Software/Documents Affected:
10. Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: i Date:
Design Authority: Date:
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Change Request and Problem Report

CR/PR Number:

[0

1. Software Id. (Name): Rev:
System Name:
2. Prepared by: Date:
3. CR/PR Type: [y\}] Change Request [ ] Problem Report
Requested Completion Date:
4. Description & Justification if Change Regquest:
Warning and Error messages should identify which specific joint is at faulted or affected.
Sometimes it is easy to tell which one is meant by other system indications, and sometimes
itis not. . '
5 Submitter's Priority [ ) High - () Medium [ ] Low
6. Change Authority: Date:
[ ) Accept [ ) Modify [ ] Reject [ ] Defer Until: / /
7. Assigned to:
8. Solution Comments Cost/Schedule Estimate: /
9. Software/Documents Affected:
10. REpprovals Indicate CR is campletl’e or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer:. Date:
Design Authority: Date:
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Change Request and Problem Report

CR/PR Number: ”

1. Software Id.(Name): . Rev:
System Name:

2. Prepared by: Date:

3. CR/PR Type: [X] Change Request [ ] Problem Report
Reduested Completion Date:

4. Description & Justification if Change Request:
Warning and Error message numbers should be displayed as part of the messages on the
LDUA Console (it is presumed that the numbers given in the Spar Software Manual for
pendant error codes would be suitable for this). This provides a concise, unambiguous
way to reference messages, and to look up corrective actions in the operating manual.

5 Submitter's Priority { ] High [)Q\] Medium [ ] Low

6. Change Authority: Date:
{ 1 Accept [ ] Modify [ ] Reject [ ] Defer Until: / /_

7. Assigned to:

8. Solution Comments Cost/Schedule Estimate: /

9. Software/Documents Affected:

10.

Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: ) Date:
Cognizant Manager: Date:
CR/PR Preparer: Date:
Design Authority: Date:
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Change Request and Problem Report

CR/PR Numter: /9\
1. Software Id.(Name): ) Rev:
System Name:
2. Prepared by: Date:
3. CR/PR Type: [/\j Change Request ( ] Problem Rsport
Reqguested Completion Date:i
4. Description & Justification' if Change Request:
There should be an “are you sure you want to do this” dialog pop up that appears when
the “Purge Off” button is pushed. This pop up should explain that the LDUA will
unconditionally go limp if the command is issued, and it should allow the operator to
cancel. :
S Submitter's Priority [ ] High [X) Mecium [ ] Low
6. Change Authority: Date:
[ ] Accept [ } Modify [ ] Reject [ ] Defer»Ur.til:_/____/__
7. Assigned to: l
8. Solution Ccmments Cost/Schedule Estimate: /
9. Software/Documents Affected:
10. Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: ) Date:
CR/PR Preparer: Date:
Design Authority: Date:
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Change Request and Problem Report

CR/PR Number: !3
1. Software Id. (Name): Rev:
System Name:
2. Prepared by: ‘ Date:
3. CR/PR Type: [\}\] Change Request [ ] Problem Report
Requested Completion Date:
4, Description & Justification if Change Request:
The “Stow” and “Unstow” buttons should be moved to the LDUA screen, or there should
be a status indicator added to their present location to give the operator some feedback
that the command has been accepted and is in progress. Presently, the only way to tell is
to pop back to the LDUA screen, which is awkward. Progress messages during the
stow/unstow process would be nice also - some of the other commands have them.
5 Submitter's Priority [ ] High [>Q] Medium [ ] Low
6. Change Authority: Date:
{ ) Accept [ } Modify [ ] Reject [ ] Defer Until: / /
7. Assigned to:
8. Solution Comments  Cost/Schedule Estimate: /
9. Software/Documents Affected:
10. Approvals Indicate Cf{ is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: ) Date:
CR/PR Preparer: Date:
Design Authority: Date:




HNF-3223, Revision 0
Change Request and Problem Report

'CR/PR Number: H

1. Software Id. (Name): Rev:

System Name:

2. Prepared by: i Date:

3. CR/PR Type: [ ] Change Request [XJ Problem Report
Requested Completion Date:

4. Description & Justification if Change Request:

The select VPM axis command fails intermittently from pendant when VPM is at fop
position.

5 Submitter's Priority [ ] High . fX] Medium { ] Low

7

6. Change Authority:  Date:
{ )} Accept [ )} Modify [ ) Reject { ) Defer Until: / /

7. Assigned to:

8. Solution Comments Cost/Schedule Estimate: /

’

w

Software/Docunents Affected:

10. Zpprovals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: Date:
Design Authority: Date:
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Change Request and Problem Report

CR/PR Number: ’Ej

1. Software Id. (Name): Rev:
System Name:
2. Prepared by: Date:
3. CR/PR Type: [%ﬂ Change Request [ ] Problem Report
Requested Completion Date:
4. Description & Justification if Change Request:
It is highly desirable to be able the change the VPM tube sequence while the VPM is
deployed. Presently, the VPM must be stowed in order to do this.
5 Submitter's Priority [ ] High Q@ Medium [ 1 Low
6. Change Authority: Date:
[ ) Accept [ ] Modify [ ] Reject [ ] Defer Until: / /
7. Assigned to:
8. Solution Comments Cost/Schedule Estimate: /
9. Software/Documents Affected:
10.

Rpprovals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: Date:
Design Authority: Date:
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Change Reguest and Problem Report

CR/PR Number: /é

1. Software Id. (Name): ' Rev:
System Name:

2. Prepared by: ' Date:

3. CR/PR Type: [X} Change Request { ] Problem Report
Requested Completion Date:

4. Description & Justification if Change Request:
It would enhance safety when operating in the diagnostic mode to have a display that
showed the net distance between the inner and outer VPM tubes so that the operator can
avoid unwinding the winches. This display could be 2 single live number with upper and
lower limits displayed, or it could be two live numbers with one number representing the
margin from the lower limit and the other number representing the margin from the upper
limit (0 would mean at the limit, positive numbers would mean safe clearance, negative
number would mean improper clearance).

5 Submitter's Priority { 1 High QQ] Medium { 1 Low

6. Change Authority: Date: _
[ ) Accept [ ] Modify [ ] Reject [ ] Defer Until: / /

7. Assigned to:

8. Solution Comments Cost/Schedule Estimate: /

9. Software/Documents Affected:

10. Bpprovals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: Date:
Design Authority: Date:




HNF-3223, Revision 0

- Change Request and Problem Report

N

CR/PR Number: [ 2

Software Id. (Name): Rev:

System Name:

Prepared by: .Date:

CR/PR Type: [)(ﬂ Change Request [ ] Problem Report
Requested Completion Date:
Description & Justification if Change Request:

There should be an “are you sure you want to do this” dialog pop up that appears when
the purge mode is changed from flammable to non-flammable tank mode. This pop up

should explain the seriousness of issuing this command, and it should allow the operator
to cancel. :

Submitter's Priority [} High [ ] Medium '[X] Low

Change Authority: . Date: o
[ ] Accept [ ]} Modify [ ] Reject [ ] Defer Until: / /

Assigned to:

Solution Comments Cost/Schedule Estimate: /

-

Software/Documents Affected:

Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: ) Date:
CR/PR Preparer: Date:

Design Authority: > Date:



HNF-3223, Revision 0

Change Request and Problem Report

CR/PR Number:

[

1. Software Id. (Name): Rev:
System Name:
2. Prepared by: : Date:
3. CR/PR Type: v@ Change Request [ ] Problem Report
Requested Completion Date:
4. Description & Justification if Change Request:
The announcement of singularity problems during joint mode moves is generally perceived
as'a nuisance rather than an aid.
5 Subnmitter's Priority [ )} High [ ] Medium [A] Low
6. Change Authority: Date:
[ ) Accept [ ] Modify [ ] Reject [ ] Defer Until:_ _/ /
7. Assigned to:
8. Solution Comments Cost/Schedule Estimate: /
9. Software/Documents Affected:
10.

Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: Date:
Design Authority: Date:




HNF-3223, Revision 0

Change Request and Problem Report

CR/PR Number: / f

Software Id. (Name): . Rev:

1.
System Name:
2. Prepared by: Date:
3. CR/PR Type: [}QJ Change Request [ ] Problem Report
Requested Completion Date:
4. Description & Justification if Change Request:
There should be two new indicators for each LDUA joint to indicate that the joint is
enabled to move: the first indicator would tell that the joint was clear of the VPM outer
tube and the second indicator would tell that the joint was clear of the riser. Presently, the
system just refuses to move the joint if it is inhibited by one of these interlocks, and
operator must guess why based on messages that list several possibilities without
specifying a particular one.
5 ubmitter's Priority [ 1 'High [ ] Medium [X] Low
6. Change Authority: . Date:
[ ] Accept [ } Modify [ ] Reject [ ] Defer Until: / /
7. Assigned to:
8. Solution Comments Cost/Schedule Estimate: /
9. Software/Documents Affected:
10. Rpprovals Indicate CR is Complete or PR is Resolved.

Cogriizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: : Date:
Design Authority: Date:




HNF-3223, Revision 0

Change Request and Problem Report

CR/PR Number: ZlKD

1. Software Id. (Name): Rev:
System Name:
2. Prepared by: Date:
3. CR/PR Type: [ ] Change Request N Problem Report
Requested Completion Date:
4. Description & Justification if Change Request:
[The home LDUA command (from the pendant) appears not to work when the VPM
housing is tilted to 5 degrees from vertical.]
S  Submitter's Priority { 1 High ' 1 ‘] Medium [Xj Low
6. Change Authority: Date:
{ 1 Accept [ ] Modify { ] Reject [ ] Defer Until:_/ /
7. Assigned to:
8. Solution Comments Cost/Schedule Estimate: /
9. Software/Documents Affected:
10. Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: Date:
Design Authority: Date:



HNF-3223, Revision 0

Change Request and Problem Report

CR/PR Number: 2

Software 1d. (Name): Rev:

1.
System Name:
2. Prepared by: Date:
3. CR/PR Type: [ ] Change Request [K] Problem Report
Requested Completion Date:
4. Description & Justification if Change Request:
An end effector cannot be mounted with the VPM in outer/inner sequence because the
indentations on the LDUA TIP are covered by the bottom of the outer tube - the TIP does
not stick out far enough.
5 Submitter's Priority { ] High - [ ] Medium Q(] Low
6. Change Authority: Date:
{ 1 Rccept [ } Modify [ ] Reject [ ] Defer Until: / /
7. Assigned to:
8. Solution Comments Cost/Schedule Estimate: /
9. Software/Documents Affected:
10. Rpprovals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: Date:
Design Authority: Date:




HNF-3223, Revision 0

Change Request and Problem Report

CR/PR Number: aa\

1. Software Id. (Name): Rev:
System Name:
2. Prepared by: Date:
3. CR/PR Type: [X‘] Change Request [ ] Problem Report
Requested Completion Date:
4, Description & Justification if Change Request:
[A general comment: It is a better interface practice to gray out commands/controls that
are invalid in a particular state. At present, commands/controls are only grayed out for
supervisor/operator login.]
5 Submitter's Priority [ High [} Medium ()6] Low
6. Change Authority: Date:
[-] Accept [ ] Modify [ ] Reject [ ) Defer Until:_ / /
7. Assigned to:
8. Solution Comments Cost/Schedule Estimate: /
9. Software/Documents Affected:
10.

Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: Date:
Design Authority: - Date:




HNF-3223, Revision 0
Change Request and Problem Report

CR/PR Number: 21;33

1. Software Id. (Name): . Rev:
System Name:

2. Prepared by: Date:

3. CR/PR Type: [ ] Change Request [ ] Problem Report
Requested Completion Date:

4. Description & Justification if Change Request:
o o LA bt o 2o g b s o 1 p il
T e
LDUA locks. Ttisa painof’oe 1;ia\l/?ento egC: ?ﬁteot?:irﬁztxjtlz;:;ﬁ?n:;o::dof o wonen the i
before moving the VEM, ero them every time

5 Subﬁitter‘ s Priority [ ] High { 1 Medium [ 1 Low

6. Change Authority: ‘ Date:
{ 1 RAccept [ ] Modify [ ] Reject [ ] Defer Until: _/__/

7. Assigned to:

8. Solution Comments Cost/Schedule Estimate: /

9. Software/Documents Affected:

10. Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:

Cognizant Manager: ) Date:

CR/PR Preparer: Date:

Design Authority: Date:
9-28



HNF-3223, Revision 0

Change Request and Problem Report

CR/PR Number: ;)\L/
Software Id. (Name): SDAS (/t%e*r [r\“/r‘P Rev:

Lo
System Name:_ /'N/A \/«,-7/’#’/
2. Prepared by: QQ?%,QJ\ * Date: | // 6/ 77
3. CR/PR Type: [ ] Change Request [K] Problem Report
Requested Completion Date:
4. Description & JustlflcaLlon if Change Request: )
jsﬁL@M crashes £requen Thism ﬁec{\*ﬁfo
3 ,'W,Froped" haad lva of é\J,F o C(cda 7‘“\7}365 ‘a
o LabVIEW CIN ﬁzom Sandia,
5 Submitter's Priority [3{] High [ ] Medium [ 1 Zow
6. Changle Authority:%w Date: 2/7/( 57
DQ] Accept [ ] MGdif¥ [ ) Reject [ ] Defer UATil:_/_  /
7. Assigned to: JF E‘//'g
8. Solution Comments Cost/Schedule Estimate: . /
/WKOIE OC\O\Qé/X“l’guk) ///{ 4 e

K\

Lw%/u —%@aA Gilse ¢ ” TR &ma Cik)

7’7«”#2/% 7%J oA &»(j:b:l’\a

o

Z .

10.

Software/Documents Affected:

TDAS CGeer [atl SO - Ll A7

=

Approvals Indicate CR is Complete or PR is Resolved. -

/. e
Cognizant Engineer: ///Q , Date: //jl"? !
Cognizant Manager /ﬁ,/ i, Date: =/2x/%
CR/PR Preparer: Date: R/:7/27
Design Authority: /dgA;// Date: /:,7-7"/,
=7
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HNF-3223, Revision 0

Change Request and Problem Report

CR/PR Number: 9\5

1. Software Id. (Name): gDAS SQTVQNF Rev:

System Name: /Dus \.//v,%#/ ,
2. Prepared by: ﬂ~€ Q/OM Date: { /5 ?
3. CR/PR Typé: { ({ Change Request %Problem Report

Requested Completion Date:

4. Description & Justification if Change Request:

Sevver has eyﬂ@>27«€MWnA wham booted and
_ FE%MVES’ geuemv{ re bogte <o ¢ lear a//er‘f‘OWS.
5 Submitter's Priority (Y High [ ] Medium [ ] Low
6. Change Authority: . Date: 7//23/ 77

[)Q] Accept [ ] Modify [ ] Reject [ ]} Defer Until:__/_/___
7. Assigned to: TE- Yy, /§
8. Solution Comments Cost/Schedule Estimate: /

Zewnrille SDAS Opto2z <;/U«/J¢Jm)* o Tnan 2o ponids
&ﬁ%a« . Betones vewr C?mQ?é%$wia%&mm4
oudl n2i A, foardurons. dea{m@ (Q,l oy P finn.
1 3= . 3 7 i

9.“§é§t;ifginfii£§i;£w Shrdh; O%N““U%iﬁyQZWJ&éﬁf.pewv@alc7%.

SRS Soove €1 vend 2 chon 31897 ’

10. Approvals Indicate CR is C wplete or PR is Resolved.

1
2L 2
Cognizant Engineer: /ﬁé 7 / Date: %/&7/77
Cognizant Manager: 7o ~Ya s/ Date: Z /5
CR/PR Preparer: G .

[ 25 . Date:%
Design Authority: %=t .2 2 Date: 2/ /%>
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HNF-3223, Revision 0
Change Request and Problem Report
CR/2R Number: 2
1. Software Id. (Name): Szzﬁi Usen ékzz,_‘f Rev:
System Name: Zhu’,ﬁ) (,//u,f #/
2. Prepared by: %g% Date: [/}5

3. CR/PR Type: /(T Change Request [ ] Probiem Report

Requested Completion Date:

4. Description & Justification if Change Reguest: Q />

Nows HRSYSED 4. o HRSVSS
w_(/é/,@@ Mdzo/ @é//j,mjumz/\) a MW W
) el ot W/@mw@f“ ki

S5 Submitter's Priority % High { | Medium [ ] Low
6. Change Authority: %/{/M Daze: '}/2(§7

[)@ Accept [ ) Modify [ | Reject [ ) Defer Until: /.
7. Assigned to: T_t’ !,://5
8. -Solution Comments Cost/Schedule Estimzte:

/t/m&%dcp '/KS‘/S ‘/Lﬁb@/m HRSISY . wi MW
nds i <. JMWM(/C& 7a7>§DPr€ Vi

9. Software/Documents Affected: y
Spac Geun (AR arension ,“4/8’/(27
SCAS cmm WHC-SB-TD -cmm-oo|

10. Rpprovals Indicate CR is lete or PR is Resolved.
N ’
Cognizant Engineer: Lf Date:
Cognizant Manager,;ﬁjplﬂmu_ Date:
CR/PR Preparer: ;7— Date:

Design Authority: } /é/ Date: 32 /55
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HNF-3223, Revision 0

Change Request and Problem Report

CR/PR Number: 22

1. Software Id.(Name) SB/C)S &mﬂ/] Rev:
system Name:_ /WA U/ 22/
2. Prepared by: M@% Date: ]
3. CR/PR Type: f ] Change Request W{ Problem Report
Requested Completion Date:
4. Description & Justification if Change Reguest:
Whom VCQWMJ;A WWW _
i {rwsy WW Zém VCF,ZW e vch%_
5 Submitter's Priority ( High % Medium [ ] Low
6. Change Authority: /,g/CW Date: 2/% %7
(X) Accept [ ] Modify [ J Reject Defer Urnti¥: / /
7. Assigned to: V£ /£ /<
8. Solution Comments Cost/Schedule Estimate: / ;
iy . - f - L
F\L&nébwm P;M*Qﬂ/w\t (/C/Z s Mug VBN O’AAWZZ
/1/0 /467’/0/\/' on Sopfa/ﬂ/ac‘ EQULEDS
9. Software/Documents Affected:
Nona
10. Approvals Indicate CR is Comg 1ete or PR is Resolved.

Cognizant Engineer: W / Date:
Cognizant Manager:_ 47 - Date: -
CR/PR Preéeparer: , Date: :
Design Authority: 0 A0 Date:

9-34



HNF-3223, Revision 0

Change Request and Problem Report

CR/PR Number: 30

Software Id.{Name) SD#S W Rev:

System Name:

Prepared by: &g ?Zﬂ,& Date: /{ [S{i 2

CR/PR Type: [ ] Change Request [&Q Problem Report

Requested Completion Date:

. Description & Justification if Change Request:
Oisryellcdit 2oine Gonad rncodli fo mit proocens
W% ool el S0 oully e i Hho ol bic.
‘S/WQ&,M;@ -mwm w0 Tha¥ broste

Ly, Tho oedits be W‘/M Aenzon 7@7@ e
Submitter's Priority [ ] High [ ] Medium % Low
Change Authority: Date:

{ ) BAccept [ ] Modify [ ] Reject [ ] Defer Until: / /

Assigned to:

Solution Comments Cost/Schedule Estimate: /

Software/Documents Affected:

Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: Date:
Design Authority: ) Date:
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e HINF-3223, Revision 0
BESTAVA!LARLE copy
Change Request and Problem Report

!
i
i

)

CR/PR Number: ‘A ©

oo
>e il T Rev:

AT
\

Software Id. (Name): i )=

1.
System Name: / 17/4 U £ 2/
2. Prepared by: \‘x“ (‘ '/ Q pate: |/ 5.1/ 7
7 /
3. CR/PR Type: [ ] Change Request [\Q Problem Report
Requested Completion Date:
4. Description & Justification if Change Request: .
-L.dkz,v\ {.;;u-;:;‘ T e J,-/‘"‘"‘ - Die ;DC‘CKFLL‘ = i'é‘ST) cf 11"_ ThHE
o F;C’».‘ Cc":)(c C/'\ WS : F/‘KC/} 1he ﬁ:‘“jt_ XD rewn {zj!\T
= e AS red. (J’,?" wg”C/fa /)‘J/(VLA{A C}’l(/ / TAsid o
it [ ’:13—\,//’//(
‘ 7
o
5 Submitter's Priority [}d High [ ] Medium [ ] Low
. 6. Change Authority: /é\»M Date: 2/z25/<7
[)Q] Accept [ ] Modify Reject [ ] Defer Until: / /
7. Assigned to: 3F é_//_c
8. Solution Comments Cost/Schedule Estimate: /
Ersor n SDPS ‘ J WM/ iilonm
U codld (Zm (2o read k proeeduntd ; Cased
A 7 ) N
Optv 22 Wmﬁ/(w&é’ V/&USWI%QAWW Ao
9. Software/Documents Affecte .
SpAS w4 WHC S DTN~ 0mM-00!
SPAS Server t Drived 7714/97
10. Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: iﬁ / Date:
Cognizant Manager /4\\ 534,41,,_ / Date:
CR/PR Preparer: a4 Date:
Design Authority: 222, /4.7 Date:
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BEST AVAEL !@ ELE @ va HINF-3223, Revision 0
Change Request and Problem Report

CR/PR Number :\,/;—)

Software Id. (Name): SDAS ( <€r n“}’g Rev:

1.
System Name: /it UM/" #/
2. Prepared by: Q; fﬂgﬂ DAC/& \Y’k Date:_ [/ Q\QZ tZ _
3. CR/PR Type: (V] Change Request [5(] Problem Report
Requested Completion Date:
4. Descrlptlon & Justification if Change Request: #
/DMQA (C’i&ey Vyﬁy o _u,ov\apﬁw;/
“ GWM MMJL@W
5 Submitter's Priority [ 1 High { Medium [ ] Low
6. Change Authority:% ‘ Date: 2/9/ 52
[>G Accept [ ) Modify [ ] Reject [ ] Defer Until: / —/
7. Assigned to: GE f//_c
8. Solution Comments Cost/Schedule Estimate:
VCIZ vt woex JNW{} dasG C*S‘L“Ni o8 Wﬁ/ @ééﬁﬂq/‘
9. Software/Documents Affected:
SEAS (/(gglr (\“f‘p Verson 9\/‘?{/‘{7
10.

" Cognizant Engineer: [/¢ -/ Date:
Cognizant Manager: 9 21 T Date:
CR/PR Preparer: 7 Date:
Design Authority: I Ll 4 Date:

Approvals Indicate CR is Complete or PR is Resolved.

. 9-40 |
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HNF-3223, Revision 0

Change Request and Problem Report

"CR/PR Number: 3 7
1. Software Id. (Name): SDAQ W/‘ //“‘W

System Name:  JDvA U f#/

2. Prepared by: &6 fﬂ/x/) //pm 50/)1/}4 Date: //Q.fz/qu
3. CR/PR Type: ] Change Request [}@ Problem Report
Requested Completion Date:

4. Description & Justification if Change Regquest:
Ao T a,a%ﬁw@@ Y Wy o (Moo

/’”(Q/%/Mfwvﬁ/ b mﬁ)wy hediod ko
0%@«0% ot f—'él(/CTY\ ¢

5 Submitter's Priority [g(ﬁ High [ ] Medium [ ] Low

6. Change Authority% M Date: ’2/7(4'7
[jl(? Accept [ ) Modify [ ] Reject [ ] Defer Umtil:_ /  /

7. Assigned to: -JZ:E"//S

8. Sclution Comments Cost/Schedule Estimate: /

SRS heer /’“l“f /’yac? Hommals of LDUA ; <m¥ oo "
aoimuz '/’f /leaaﬁ“ L apundld. @/’H}‘w /‘WCOWZ—‘/IW
N L

/A
d{,# o sl dent. Afs <ha 7
B SILENT- FLASH Mwm@éj@,&@ ‘ch/,;,,@ﬁu/mz@ﬁw ﬁe/,
9. QoItware/Doc:ument fected: " ovensamh
SDNAS (i ac?/ ki g7

10. Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: 0{29 2 Date:
Cognizant Manager; —/Zasc—Janrs=/. Date:

CR/PR Preparer: e, Date:
Design Authority: _Z7Z 2L 27
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N
.

//L@OM%& W/MM Mﬂ’f&%/ﬁm/
:/MWWM;&@ SDAS s&fﬁﬁ\h%@

HINF-3223, Revision 0

Change Request and Problem Report

CR/PR Number: 32 ;

- Rev:

Software Id. (Name):
System Name: JWNuA \//vf #é./
Prepared by: /é_fgg,() //\y/m BF//HW Date:___&%__ﬂvl// /

CR/PR Type: Y[ ] Change Request [}Q Problem Report

Requested Completion Date:

Description & Justification if Change Request:

L

5 Submitter's Priority - %High [ ] Meditm [ ] Low
6. Change Authority:/é/\/w Date: @&57

[5<] Accept [ ] Modify [ ] Reject [ ] Defer Until: / /
7. Assigned to: _\Yﬁw Z‘—%S
8. Solution Comments Cost/Schedule Estimate:

w0

10.

“f/\w oA A jvu Lusang, Molle Tha vT 4 74 4 fdvz/m&d

1@’2@1}&,{ ond b el oo .22& T/JM me,

Sof tware/Documents Affected:

IPAS, o ,,d;( [P 9\/ g/‘ﬁ

Approvals Indicate CR is Complete or PR.is Resolved.

. ; .7
Cognizant Engineer: [#Z / Date: 2/3:&%7
Cognizant Manager: —7 sy —tamus/ Date: ;
CR/PR Preparer: (t.5 ,, Date:
Design BAuthority: 0 Date:
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HNF-3223, Revision 0

Change Request and Problem Report

R/PR Number: 5 /
© 1. Software Id. (Name) WOUA/MM

System Name: b)i//}-i,&/,/#/
2. Prepared by: 0% ?ﬂg)@ ' pate: I/

3. CR/PR Type: [M Change Request [ ] Problem Report

Requested Completion Date:
4. Description & Justlflcatlon if Change Request

08 bl o 4ok A o W

. 1997,

5 Submitter's Pricrity [><] High [ ] Medium [ 1 Low
6. Change Authority%%/// Date: 2/ %>

[% Accept [ ] Modify [ ] Reject [ ] Defer Until:_ / /
7. Bssigned to: £ LM</ T Tuctsre
8. Solution Comments Cost/Schedule Estimate:

CU@@Q%XWQQAmM&Q A&K/MWMMﬁwA&AMwU
0?{/2L4QQA a%%@mufﬁ?/‘wnw 20 +fo 40. '

9. Software/Docum nts Affected

5}"\13 'u&qu“ wall tHHE~SBTFiomih @&-(mo@,v\zxr\{]e nceded )

10. Rpprovals Indicate CR is mplete or PR is Resolved.
Cognizant Engineer: /M / Date: 2

x/%)?’/‘??
Cognizant Manager:—7 /nd ki) Date: £ /i/7
CR/PR Preparer: Bz o Date:_R/2§/97
Design Authority: S Date: =z /)&=
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HNF-3223, Revision 0
Change Request and Problem Report

bt Bo (/5 CR/PR Numbers_ 4O
1. Software Id.(Name): Rev:
System Neme: J™ud UviZ 2/
2. prepared by:  [}E ?VKA pate: [/277

3. CR/PR Type: [ Change Request [% Problem Report

Requested Completion Date:

4. Description & Justification if Change Reguest:

ke mw%éiﬁw¢iim d&bJ/ZMMwAﬁfﬁM”Q

/(A ﬁ((AQU A o

5 Submitter's Priority &@ High [ ] Medium [ ] Low

6. Change Authority%%///;/w Date: 72%7
[)Q Accept [ ] Modify [ J Reject [ ] Defer Until:

7. Assigned to: 3L Ac

8. Solution Comments Cost/Schedule Estimate:

SM‘OQLA Ct codle UJ%AMW

,\z@mﬁm YJ%CD 5 AR

9. Software/Documents Affected:

SD%S%&WWA$QMMU&’ﬁAumaﬁ%@7 ‘ .
Rt Praitio Clirdt/Suiwen 0 /YLO’/\;@‘/V—{/] & G -
SDAS, Ylas Monua) wHC-D>-T-0mu o0l

0. Approvals Indicate CR is mplete or PR is Resolved.

s ./
Cognizant Engineer: r}/ / Date: J/; /‘7«/’
Cognizant Manager:. //M,,,wr/ Date: > )
CR/PR Preparer: A Date:_3/g/97
Design Authority: 7 22~Z L/ Date: 3/, /s>
T peod o OAe 7 arucols ‘fw"‘ I w'm r ga
1% " 9-45
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HNF-3223, Revision 0
Change Request and Problem Report

all
CR/PR Number:

Software Id. (Name) é(/pr /( /’V‘O‘(}Q,Q/z Rev:

1.
System Name:  [Dup \,éb /#/
2. Prepared by: J«}Z fﬂQ\A Date: ’/X//(77
o ' A
3. CR/PR Type: [Aﬁ Change Request [ ] Problem Report
Requested Completion Date:
4. Descrlptlon & JustlL'cation if Change Request: )
Al W e Az ij Lo LDUR Fowe’ frmoif
. gmms
5 Submitter's Priority [ } High [ﬁq Medium [ ] Low
6. Change Authorité}Cﬁfég%,/éﬁ/€2;;¢7 Date: 21/9574;7
[/Q RAccept [ ) HModify [ ‘] Reject [ ] Defer Uatil: /_
7. Assigned to: VA& ZSZZS'//:? ’772)6271_
8. Solution Comments Cost/Schedule Estimate:
(A)ru?%z AT Jwﬁlm/\k G/J ,/W /J ﬂﬂ)
SDAS Seen £ Druwed aedl o MoAl
9. Software/Documents Affected: / /
SDAS, WJM nerdon 2887
worlf] Mol tfe7
S (amM WHC-3b-TH-0mm-oo
10.

Approvals Indicate CR is plete or PR is Resolved.
Cognizant Engineer: Date: | "/‘77
Cognizant Manager: /qu/ﬂ,m/.. Date: 2 g
CR/PR Preparer: Vg5 Date: G

Design Authority: 7/ /\/%/ Date:_7'/2%g>5
. 77
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HNF-3223, Revision 0
'Change Request and Problem Report

CR/PR Number: L{g\
1. Software Id.(Name) A\)(}DQ;O/MOQQ
System Name:__ /D4 L/u% </
2. Prepared by: _Qg fﬂfj{) Date: //9\7//677

3. CR/PR Type: [ Change Request [ ] Problem Report

Requested Completion Date:

s

Description & Justification if Change Request

-?‘.&mwﬁ Poﬁ/LO, wi;’( : %&M :

5 Submitter's Priority [ ] High N Medium [ ] Tow
6. Change Authoritl%/ % Date: 7//%/77
{ Accept [ ] Modify [ ] Reject | Defer Until: __ 7
7. Assigned to: 'TTE1ZS445,/€7, /uc/t@rb
/ .
8. Solution Comments Cost/Schedule Estimate: /

™ o N o Z
Dorg MWGSL .A/Cﬂ»-[sf.

Software/Documents Affected:

Werld) MOQLQ NERLL %/{?/77
SRS daen Mam WHC- SB-Th-oMm-00]

w0

10. Approvals Indicate CR is C lete or PR is Resolved.

Cognizant Engineer: I££ / Date:
Cognizant Manager: —0/sp-—/am -/ Date:
CR/PR Preparer: 455 2 Date:
Design Authority: U Xty AZ?/ Date:
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. Change Request

HNF-3223, Revision 0

and Problem Report

CR/PR Number: [’{ \)

1. Software Id.(Name): 6&)@/7@1—9 /\«/LDQLQ

System Name:_’;ﬁE/ /Dus UAliL #/

2. Prepared by: M 60@)(\

pate:_!/; '7//77

3. CR/PR Type: [ Change Request [ ] Problem Report

Requested Completion Date:

4. Description & Justification if Change Request:

W/,c/\z 0, Lo A0 wy /zv/mm a /uuz

5 Submitter's Priority-

rww ‘;zziyj%Frc@&7 {TTH/s?ad%%ﬂwuﬁ%?
Low

(W] High [ ] Medium

6. Change Authority:/éb/w Date: %7»//97
i

Accept [ ] MB4ify [

Reject Defer Until:_ /_  /

7. Assigned to: O£ E//S /—ﬂ /-up/fEL

8. Soh.tlon C ents Cost/Schedule Estimate: - /

MM@ uwomfﬁ «f&@(ﬂ,&

9. Software/DocZ?Zths Affected:

e nAAoy

A/!?/W

SONS Uam Mamuall WHC -Sp-T) -0 mul-Co |

10. Rpprovals Indicate CR is Comnlete or PR is Resolved.

Cognizant Engineer: [/ Date:
Cognizant Manager; /oA mes /. Date:
CR/PR Preparer: s Date:
Design Authority: V02 4l e Date:
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HNF-3223, Revision 0

Change Request and Problem Report

CR/PR Number: __ﬂ____
Software Id.(Name) {/(/(}/LQCQ ﬁ//mQ/zQ

1.
System Name: ADUA LZ«U/;F/‘/
2. Prepared by: Q_Z C%\,O Date: /&7/?7
3. CR/PR Type: } Change Reques; \D<] Problem Report
Requested Completion Date:
4. Description & Justification if Change 'Request
A, Ao o ity 746 1-D G Cersolle
a/dz/\q &/o)v@m fm +ruck azimuth & Lleor |5 !\/
105
5 Submitter's Priority [ 1 High [)Q; Medium [ ) Low
6. Change Authoricy/%/% Date: 2/ 27 i’)
[\)Q] Bccept [ ) Modify [ ) Reject [ ) Defer Until: /_ /_
7. Assigned to: £ E///S//T Tl
8. Solution Commgnts Cos;/échedule Estimate:
MWM‘A 57 ke 1ouf J%M%wyﬂ(
Mol Ao middeh Tha Span base condi
I WZKQ _//;M‘O//me/m MW&U‘@M\Z@K
LoV i codertiods
9. Software/Documents Affected:
Worll) Al ~renaion 3/18/77
10. Approvals Indicate CR is-Complete or PR is Resolved.

Cognizant Engineer: %i / Date:
Cognizant Manager: —Trs o/ Date:
CR/PR Preparer: l7e, Date:
Design Authority: . XX L 27 =2~ Date:
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4.

. Softuare 1d. (vame /JW,O,OM/Im@Ej

HNF-3223, Revision 0

Change Request and Problem Report

PR Number: 7 5

System Name: Z_D\//'} L&// 75/

. Prepared by: LZ f% Date: //4 7/6?

. CR/PR Type: | Change Request [ ] Problem Report

Requested Completion Date:

Description & Justification if Change Request

Quite bt of w work GomCan o 4%/[/

_upan LDuA m%//w»;ﬁw W/kz Zdw@f

Can pave A Lart 6
e i W I e
BT -W%ﬁ%%m e

5 Submitter's Priority (] High [;>< Medium [ ] Low
6. Change AuLhorltyMM Date: 225757

>Q Accept { ]} Modify [ ] Reject [ ] Defer Uatil:_ / /
7. Assigned to: & F//& / ). ﬁ\/{’r“/b
8. Solution Comments Cost/Schedule Estimate:

AW 2he. o \///24/6 2 Mff/% Wﬁf«/ﬂfm

a- /WMJZ/%«/QQ 4)//'&
9. Scftware/Documents Affected:

Sbﬁ% //JJ/)MaM U{C §b To5- mm-0o|

10.

Approvals Indicate CR is Complete or PR is Resolved.
Cognizant Engineer: %@ / Date: e /‘?7
Cognizant Manager: —T/: = Date: -~

CR/PR Preparer: = ., Date:
Design Authority: VS A L Date:
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HNF-3223, Revision 0

Change Request and Problem Report

CBAPR Number: L{b
1. Software Id. (Name): //})zﬂ(ﬁﬁ/ﬂ(jw Rev:

System Name: NA UL ZS

. Prepare 8 j /A ae:./, 3
2. Prepared by //FWJ pate:_[/27/77

3. CR/PR Type: % Change Request [ ] Problem Report

Requested Completion Date:

4, Description & Justification if Change Request:
Sl

TK/Q‘ ﬁpﬂo/'?ﬁ%‘?{{’ b o At :
= foreeiaiom enly <k sinlsthll oot

5 Submitter's Priority T ] High [ 1 Medium [)G Low

(o))

Change Authority: W Date: 2/‘2:/ 7
[)Q] Accept [ ] M8dify [ ] Reject [ ] Defer Until:_ / /

7. Assigned to: (V£ AUs /T%/{’E/&_
© 8. Solution Comments Cost/Schedule Estimate: . /
TR was aperdsrmance issu€. The MMPS 44O P st
{ost CV\OMj/\ Yo do all +he aalpulation pe(%ired withouT (mpactin
the graphies wpdate rate. Since we UpGraded oo MIFS 10D CPY

+hs 15 po Iange-r assue-g +he req( robst s 710w Q/\QG!(EA also.
Software/Documents Affected:

(/V}OQ/QcQ ////ngQ A 2/‘?/?7
SOAS (i jilav DIHC-SD-TD-OMM-CO(

10. Approvals Indicate CR is alete or PR is Resolved.

[to]

Cognizant Engineer: \yéi / Date:
Cognizant Manager: — dsa—rAarnus/ Date:
CR/PR Preparer: Vig Date:

Design Authority: 52K S Date:
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HNF-3223, Revision 0

- Change Request and Problem Report

CR/PR Number é{ 2
Software Id. (Name): /M/// Rev:

1.
System Name: [J)\!r'} k//u,/L #/ 5
2; Prepared by: %EM% Date: / 3 / ?
) M/ :
3. CR/PR Type: [ ] Change Request ] Problem Report
Requested Completion Date: V
4. Description & Justlflcatlon if Change Re}uest %
%&gzﬁﬁ 7& omgr Tl 07U
oA WMMZ/W W/ % Mj%wjij
M AT W%M AAL \”
%/Vé 2wl omd
ot /Ja/szrm;z 1 ¢
5 Submitter's Priority }( High [ ] Medium [ ] Low
6. Change Authority:W Date: Zﬁ_/f/ 77
[)O] Accept [.] M6dify { ] Reject [ 1 Defer Until: / _ /
7. Assigned to: OF E//S//t)ﬁ/uc/f?xl,
8. Solution Comments Cost/Schedule Estimate: : /
/Mp,ﬁ]/ —wﬂfb/u,m,wwé% Co Wit Zm;ww
@Kam;,w s LDUA p@fu;&m
9. Software/Documents, Affected:
Dordl] MAlell, ~rerosisn 31927
10.

Approvals Indicate CR is Complete or PR is Resolved.

\ )
Cognizant Engineer: MEQ Date: 2a/a / 7
Cognizant Manager: _—7.m —.)Hmuf’/ Date: .

CR/PR Preparer: e - Date:
Design Authority: //g,x/;é/ Date:
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HNF-3223, Revision 0

Change Request and Problem Report

) .C /PR Number: L/%
Software Id.(Name): LK/(Q/?M /MmQJZ/@ Rev:

System Name:  [DDUVA / A/
Prepared by: %?Z//;,() pate: //0/G
{ ;

CR/PR Type: é<] Change Request [ ] Problem Report

Requested Completion Date:

Description & Justification if Change Request:

ﬁ5@7a~Ojﬁgﬁm_wwpﬁ%iiglﬁé&é &7aﬂdfz

AT PRE) /”?0M7@ 4

5 Submitter's Prior‘ity [}Q High [ 1 Medium [ 1 Low
6. Change Authority:/é/ Date: 2/2r 757
[X‘ﬂ Accept [ ] Modify [ Reject [ 1 Defer Until: / /
7. Assigned to: _SE é‘_//j /T//uc,’/;':”/k_
- 8. Solution Comments Cost/Schedule Estimate: /
Do . ‘
9. Software/Document Affected.
(Won Q4 M < g Ao 7//‘3/‘?7
10.

Approvals Indicate CR 1su£ete or PR is Resolved.

Cognizant Engineer: Date:

Cognizant Manager: /1?:\\/'))»/;”4—/ Date:
CR/PR Preparer: }{ Date:

Design Authority: /‘\4/ e Date:
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HNF-3223, Revision 0
Change Request and Problem Report

CR/PR Nu:nl:;ér: L/?
Software Id. (Name): SDAS (/("i@/' //1“{@‘( Rev:

System Name:_ /TWA (. 2/

Prepared by: / ?ﬂ/ Date: 0}\{ /O/C'

CR/PR Type: [“] Change Request ﬁ/] problem Report

Requested Completion Date:

Descrlptlon & Justification if Change Request:
/’//<SVC (9\ VI L W*%QM wa/%AM@
/WMQ ¢ L /W»%

5 Submitter's Priorbity &G High [ ] Medium [ ] Low
6. Change Authority: ! Date: 227797
[)@ Accept [ ] Modify [} Reject [ ] Defer Until:_/ /
7. Assigned to: YE L s
- 8. Solution Comments Cost/Schedule Estlmate
ébwu&i&é7z&n044”4CD¢§Z£chQn~inA 75v4% wz4xyMQQ<y lone
btaa rico M?’ T 0, Mo &b
/J'J‘I/) ijogg, fufjd_a 73 T —E:VL/AA ORK _AODA /)W
9. Software/Documents Affected
SVDAS Sen W QDJW\A AABAIN a//8/?7
10. Approvals Indicate CR 'is Complete or PR is Resolved.

Cognizant Engineer: /£ : / Date: /5 /a1
Cognizant Manager; —7Faw Voone / Date:
CR/PR Preparer: Usse " Date: 2
Design Authority: _ L/ . Date: 3 )
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HNF-3223, Revision 0

Change Request and Problem Report

CR/PR Number: f;; 2
1. Software Id. (Name): '4/0/7&/’9/”9&@9 Rev:

System Name: /JDug (//u.% #‘/
2. Prepared by: /% Zj/%)\’] /D[M)pC % Date: 2{/!{’2 Z

3. CR/PR Type: [ ] Change Request y><] Problem Report

Requested Completion Date:

4. Description & Justification if Change Request:

ﬁwﬂg o P ec.e O’P Tonk /]Lm,ﬁww, omd) fwwﬁ
4&%%%WdLW&»%ﬁ‘&%umwmmﬁ&4%

5 Submitter's Priority W\\ High [ ] Medium [ ] Low

6. Change Authority: %,M Date: 2/2<797
yQ Accept [ ] Modify [ ] Reject [ ] Defer Until: / /

7. Assigned to: ’3‘5 f/,_ﬁ‘

8. Solution Comments Cost/Schedule Estimate: /
Problem was Teged to a [k of sdldivg the Zoh jh He polok-
collision Guewe. This wae added Tn A wsevos that rgeded fo access the collivisn
Gucse, and The prollom wes solved.

9. Software/DocumeﬁéZZAffected

Lol AN saraism &)15/27

10. Approvals Indicate CR is Complete or PR is Resolved.
Cognizant Engineer: [}{& ’ / Date: /

Cognizant Manager: —U /oo e su” Date:
CR/PR Preparer: Ozc . Date:

Design Authority: 7 52 o Date:
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HNF-3223, Revision 0

Change Request and Problem Report

CR/PR Number : 455( '
Software Id.(Name) WQF/@( /’/}/}(l?. Rev:
System Name: JDUA /A}/ #/

Prepared by: ﬁg Q){) Date: 3/ /?7

. CR/PR Type: [ iChange Request [}{] Problem Report

. Requested Completion Date:

. Description & Justification if Change Request:

Tho FMS force [nc{{(’,cfor Furns red (ndicatin 7%“71"{‘;“95
reater Hhan 757 Aave Aeen detected. Al FMS deeg

ndf‘g+af+MF oamﬁ%ﬂmZTvca/A%
5 Submitter's Priority [Q(] High [ ] Medium [ ] Low
6. Change Authoritm Date: -Z////€7

[ Accept [ ) Modify [ ] Reject [ ] Defer Udtil: _/ /
7. Assigned to: —Jmke A cé\OV‘
8. Solution Comments Cost/Schedule Estimate: /

Ooc{e M glscge_f-llbﬁ1 so‘/-/\q“f s
9. o

10.

The FMS ¢ act aQa( Era‘f’»ﬁd ms‘/‘rumev\% Re moy ed +he

&%ﬂwewAue#&zmdmdﬁr%uwm/@d @ygqﬁn+&JwﬁAM%

— m:ﬁ(—wAch\ can not be Feac/\ed /4]/50 MSQI‘+€ EMS ;"/'ar‘“h
sYarts pudo math cay T

Software/Documents Affected
SDAS User M(,kou( (OHC-s>-TD - o m- 001
SDAS Server ¢ Drivers version 3//0/6{’7
Wer Id Moddl version 3/ 7

Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Kfjggﬁﬁ[jﬁ\/ Date: =3/0/97

Cognizant Manager: ST = Date:
CR/PR Preparer: 2 Date: 3
Design Authority: 7 Date: /G




HNF-3223, Revision 0

Change Request and Problem Report

CR/PR Number: (S ol
Software Id. (Name) SD/— \gruerﬁ’LFu}C{SRev

1.
System Name: LDURA (AN |T ﬂ'/IL
2. Prepared by: l (; [{//;Z Date: 3{“{%7
3. CR/PR Type: [M Change Request'[ 1 Problem Report
Requested Completion Date:
4., Description & Justification if Change Request:
) ! p] . \ b o
roduce ‘(Y\O\I“Mov( relesse of <hhs coffware‘sﬁﬁ
< Integrate software info cource aode Yiee, jengra‘fe
Changes
Linary Crom Sowfce Free +o st oo show covrrect o;Del\Of'L/O/}
o.nd Hocumert new mg\fu//aﬁL/Mp rocedu res.
5 Submitter's Priority { ] High [ ] Medium [A{f Low
6. Change Authority: Date:
{ ) Accept [ 1 Modify [ ] Reject [ ] Defer Until:_/ /
7. Assigned to: B (:://I'c
8. Solution Comment Cost/Schecule Estimate: /
,,wat AR Am?u/ézrmm W 9?//8/
/0 /a7 @ZQQQ &%ﬁn mw% ond] e @@W
«ﬂﬁw\7 MMM‘/’ ,1 M%/Jr
>
N Software/Documents Affect d:
SDAS Server ¢ Orvers  [-0.6
SHAS (/{Sﬁr [A“'('/F ‘/ .0.G
SCRDAS oMM whe- st;b—omM 06] Revd
10. Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: Date:
Design Authority: - Date:




HNF-3223, Revision 0
Change Request and Problem Report

CR/PR Numbex: 53
Software Id. (Name) : SDAS’geruerE’Drh/er%ev:
system'Name:__ L DUL (Ut § |
Prepared by: .| E gﬁﬁfxg Date: EV?L/ 7

CR/PR Type: QQ Change Request [ ] Problem Report

Requested Completion Tate:

Description & Justification if Change Request:

M vk SD%;VM€@iﬁﬂﬂZﬁM9g.§%w1cmﬁi
70 folle SDAS CPU ¢ GISC CPU Lot Flaal RAM

[ ke Yhe gpou“ 7 PA Aoes.

Submitter's Priority { ] High [ ] Medium [ Low
Change Authority: Date:
[ 1 Accept [ ] Modify [ ] Reject [ ] Defer Until:_/ /

Assigned to:

Solution Comments Cost/Schedule Estimate: /

s

Software/Documents Affected:

Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: : Date:
Cognizant Manager: Date:
CR/PR Preparer: - Date:
Design Authority: Date:




HNF-3223, Revision 0

Change Request and Problem Report

——
I (.

_ CR/PR Number: = 7
Software Id.(Name): [enll MOA@/ Rev:

d o

System Name: i
2. Prepared by: Iy be TuweKe— M%rkDate: ‘7//3/6?7

B

3. CR/PR Type: [X4 Change Request [ ] Problem Report

Requested Completion Date: (/45{7'2
4.. Déscription & Justification if Change Request:

Bewmove 6 thalafed A‘X’O‘/ ALA( ‘p"o% ¥ Csl)d 7%571' 1@&. 71—/ mod
£ g w'..‘ - rCL\lCL(v)'(

5 Submitter's Priority [ ] High [ 1 Medium [)4 Low
6. Change Authority:W Date: Y/7 57

[};G Accept [ ] Modify ["} Reject [ ] Defer Until:
7. Assigned to: \/a te {MC/(Q,[‘
8. Solution Comments Cost/Schedule Estimate: Sxow / S
9. Software/Documents Affected:

/Ubhe/

10.

Approvals Indicate CR is lete or PR is Resolved.
Cognizant Engineer: ,,a/. Z/d/ Date: «//
Cognizant Manager: ,q,mr Date:

CR/PR Preparer: Date:
Design Authority: /«/

Date:_« , [

9-59



3

BEST AVAILABLE COPY
Change Request and Problem Report

HNF-3223, Revision 0

CR/PR Number: “ =

B,

b - AAL . -
Software Id. (Name): > /,/fﬁg /fr‘ FiT Revs 1T

e .

s o) - H A
System Name: £ 4 A eyt \% T L

7 7
—_ - ’ o e
2. Prepared by: T, A4ic v e Date: f/,K/vv i
3. CR/PR Type: [X] Change Reguest [ ] ,Problem Report
Requested Completion Date: 20
4, Description & Justification if Change Request:
R /4 no// ef
L_)(,a?{'C‘/, B YY) /g,,i’g,'//,z_ ff-.)fy/(j’j‘/;,‘i/'/{b//— Lo
/
oo .
5 Submitter's Priority [g/] High [ 1 Medium [ 1 Low
(\')\ 2
6. Change Authority: S s Date: 54/5/47’5‘/
§<] Accept { ] Modify ] Rejéct [ 1 Defer Until: _/ /
7. Assigned to: \/{ E///'g
8. Solution Comments Cost/Schedule Estimate: 7‘{?& / 4&4@
Sl E12CE codnel poedl 5o s
aphd E1REE cotoelpondl ¢ pho Arzemsilt
9. Software/Documents Affected: o —
g A 7 P —7 o R £
SDAS (e f!w/% St i
OMIN rp 1
10.

Approvals Indicate CRﬁplete or PR is Resolved.

1. .

Cognizant Engineer: "ZZ’M% !/?Xx Date: ;
ir L ’ p

Cognizant Manager: Date:
CR/PR Preparer: e . Date:
i i Pt R i Date:

Besign.-Buthority:
TEcntnrici . LesAD ,// P4 bl



HNF-3223, Revision 0

Change Request and Problem Report

CR/PR Number: 56

. Software Id. (Name): WGFQ/Q MWQJQ Rev:

1.
System Name: ADU H /:W&L%
2. Prepared by: /187(,250 gmq;&Q Date: ’&//0/98
3. CR/PR Type: [K] Change Request [ ] Problem Report
Requested Completion Date: 3// /Q 25
4. Description & Justification if Change Reqﬁest: \
. , i =
/&)@&7@ Oj\!g,wwwo‘{ EREE vo o, j/wwaQ,O
5 Submltter s Prlorlty /\[é@ High [ ] Medium { 1 Low
6. Change Authorltm,w/ Date: = gﬁ%g;g/
o [/(] Accept [ ] Modify [ Reject [ ] Defer Unti
7. Assigned to: J /U-Ck@ v
8. Solution Comments Cost/Schedule Estimate:z/g/g / Lns
(5@6 ‘.>CxCK>
9. Software/Documents Affected
s wordd Ml SW veision———
10.

A@provals Indicate CR mete or PR is Resolved.
Cognizant Engineer: € w(/;\ Date: 3/?1’ {

Cognizant Manager: 7 I/ / Date:
CR/PR Preparer: 7 i DAt /. Date:
Besiga-Authority: Z - Date:

TTECr v LEAD



HNF-3223, Revision 0
Changé Request and Problem Report

CR/PR Number: S 7

. Software Id.(Name) \DAS//A?/.; y/ Rev: [ 0.0

'Cognizant Engineer: A?;Z,//x\ Date:

-/f—'cf/,u« c»f/ ZE/?’)

1
System Name: /b//(p //wvu/
2. erepared by: Todd Sommngl Date:_3/=
3. CR/PR Type: [ ] Change Request [} Problem Report
Requested Completion Date: ’34/0{9% V
4. Description & Justification if Change Request:
2 W%SD/%S @/WZQA/\JJ
B FPlease v wintee SOHS mey
5 Submitter's Prior'ity (—(3<] High [ 1 Medium [ 1 Low
) /
6. Change Authorltwm:,w_/ Date: A.;A/
[M Accept [ ] Modify [ ] Reject [ ] Defer Uﬁtl!
7. Assigned to: na E_//;

- 8. Solution Comments Cost/Schedule Eétimate ¢3/" / 30/A3
D.u:oed SDAS Us e:-'/i'\‘?“‘(7 into /o(p<0/-}g 2 VdaOSDAQ&WW‘{'!‘
I//\A MAM&Q M Ao, /me 4MWJ//M /e it

OAJ - 4 @Ceomminy
fwoha 4 RE - (522 erPR é/>
M/ /ﬂfv&/ Do
9. Software/Documents Affected:
<okl aw/@?% Scumu,m (0.7
ONMN ren- £
10. Approvals Indicate CR isg plete or PR is Resolved.

Cognizant Manager; Date:
CR/PR Preparer: : ,,M, Date:

4 / é—— Date:
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HNF-3223, Revision 0

Change Request and Problem Report

| CR/PR Number: > 5
Software Id (Name) SD/Q.S C/A@i//j// Rev: /,O, Q

System Name: /J)u;ﬁ w,/\}:\f#l/
Prepared by: WM g_/z/wu(? Date:

CR/PR Type: [ ] Change Request [b(] Problem Report

Requested Completion Date: 3{/2[?8

Description & Justification if Change Request

Wham EREE coﬁmp /ng&Q/gn o4 1[/ OJIMQ/),V G .
Fha AoTPO o WJMWW% me

’ ﬂ«e//dwui( /*&W whare. Loid Comy

/EC"'/A/.'(/H_ écl—r‘f)

5 Submitter’'s Priorvity . [3@ High [ ] Medium [ ] Low
(’\
6. Change Authorltyﬁ 223 Date: ;/5/5/
[@Q Accept [ ] Modify [ ] RejeGt [ ] Defer Until:
7. Assigned to: ( {f‘//)ﬁ
- 8. Solution Comments Cost/Schedule Estimate: ,‘//6 / L/AS‘
iheds ongeto VI, CoInols belose gy
9. Software/Documents Affected: . _7
SDAS (g ({L//Z/ Si) el 107
. 4
10. Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: %/},@W@O‘A Date:

Cognizant Manager,/—ﬁg%( Date:
CR/PR Preparer o Date:

7 Date:




HNF-3223, Revision 0

Change Reqﬁest and Problem Report

=
CR/PR Number: _ é

-Desdgn-—RAuthority: /M% M,,Vg// Date:

1. Software Id. (Name): SL > S, =2,1€ Rev: [-0.(
System Name: L DUA ///Vv..)(‘i‘t//‘{—
2. Prepared by: %MQAM MQ/O Date: 3/5/9/?/
3. CR/PR Type: [3@ Change Request [ ] Problem Report/
Requested Completion Date: ;;/,mg '
4. Description & Justification if Change Request
SDAS @vw /u{g@/zf  Fime TheN ?%//% fM/)
_;_%v\mﬂ ] el ek Torma.
5 Submitter's Priority /7[4;1 High [ ] Medium [ ] Low
6. Change Authorltyﬁ?mug/ Date: ;//5/
uy] Accept [ } Modify [ ] Reject [ ] Defer UntiY: _
7. mssigned to: (LG ?Qﬂ/]
- 8. Solution Comments  Cost/Schedule Estimate: 7/9’/— /YA
Corpnd J;ﬁ»\qu,w\njoﬁm ooy asl tlp e Bl /me,,ow ﬁ-
hord. odifpog SIS oot file (&W %V%) @/W%Zj
i ,Me RPc. w&ﬁ ﬁyw ”f /@—/4 @%ijja/%m&é
9 Soféware/Documents Affecte
SDAS St SOJ et ’_9// : ‘ O
SLAS Contele SO s om (0L
OMM oL
10. Approvals Indicate CR is

plete or PR is Resolved.

Cognizant Engineer: S Date:
Cognizant Manager: Date: -
CR/PR Preparer: 7 1 gt [ Date:

SEemrnrc p Leadn



HNF-3223, Revision 0
Change Request and Problem Report

CR/PR Number: (& (D
1. Software Id.(Name): SIOAS [fawi . /}f Rev: /. O. O
system Name:_ L DA o F //Z
2. Prepared by: \fﬁﬂ C. /WJQ Date: ’/f/(?g

3. CR/PR Type: [)Q Change Request [ ] Problem Report

Requested Completion Date: 2// 9/9(;

4. Description & Justiflcatlon if Change Request:
thaad Fitler 2 ol y Mf/@t/m%wum F1442 r V/ <4
_-O‘P—QN\- w@x@{/w&é@d/\ﬂ /?wmwz@w whom YT 2
ookl |

5 Submitter's Priority 'K@High [ ] Medium [ ] Low

6. Change Authorlty'ﬁ,mgp/ Date: 3 s"?B/

[[X] Accept [ 1 Modify [ ] Rejedt [ Defer UntiX:_ /

7. Assigned to: 02 ?/QZ\

- 8. Solution Comments Cost/Schedule Est'mate:%%/r / Y o

molg(@& VL . Bakoner co Bosornid movr

9. Software/Documents Affected: ) 0. 7
SDAS o »/AJ%QW Arengo e

,

10. Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: ,-,{?m WA Date:
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5 Submitter's Priority &g High . [ ] Medium [ ] Low
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9. Software/Documents Affected:
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e M of the oy Tl W 4
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Cognizant Manager: " Date:
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" Design Authority: Date:
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CR/PR Number:
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2. Prepared by: Date:
3. CR/PR Type: [ ] Change Request [ ] Problem Report
Requested Completion Date:
4. Description & Justification if Change Request:
5 Submitter's Priority [ ] High [ ] Medium [ ] Low
6. Change Authority: Date:
{ 1 Accept [ ] Modify [ ] Reject [ ] Defer Until: / /
7. Assigned to:
8. Solution Comments Cost/Schedule Estimate: /
9. Software/Documents Affected:
10. Approvals Indicate CR is Complete or PR is Resolved.
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Cognizant Manager: Date:
CR/PR Preparer: Date:
Design Authority: Date:
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CR/PR Number:
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6. Change Authority: Date:
[ 1 Accept [ ] Modify [ ] Reject [ ] Defer Until:_/ /
7. Assigned to:
8. Solution Comments Cost/Schedule Estimate: /
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10.

Approvals Indicate CR is Complete or PR is Resolved.

.Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: Date:
Design Authority: : Date:
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CR/PR Number:
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2. Prepared by: Date:
3. CR/PR Type: [ ] Change Request [ ] Problem Report
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4. Description & Justification if Change Request:
5 Submitter's Priority { ] High o[ ] Medium [ ] Low
6. Change Authority: Date:
{ 1 Accept [ ] Modify [ ] Reject [ ] Defer Until: / /
7. Assigned to:
8. Solution Comments Cost/Schedule Estimate: /
9. Software/Documents Affected:
10.

Approvals Indicate CR is Complete or PR is Resolved.

Cognizant Engineer: Date:
Cognizant Manager: Date:
CR/PR Preparer: g Date:
Design Authority: ) Date:




FINF-3223, Revision 0
Change Request and Problem Report
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4. Description & Justification if Change Request:
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’
10.
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Design Authority: Date:
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Design Authority: Date:
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