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Preface 

Much of the General Accounting Office’s (GAO) work involves the use of 
spreadsheets prepared on microcomputers to analyze and develop data 
for use in reports and testimony. How to prepare, document, and refer- 
ence spreadsheets prepared on microcomputers is a common concern 
throughout GAO. 

This document provides guidance to Lotus users on preparing and docu- 
menting spreadsheets to meet job requirements, facilitate the referenc- 
ing process, and ensure quality. In addition, it provides guidance on how 
to verify and reference Lotus spreadsheets provided as support for writ- 
ten products. Although this guidance applies specifically to Lotus l-2-3, 
the principles and methodology discussed are applicable to other 
spreadsheets used for audit and evaluation purposes. 

This guideline supplements and does not replace any other GAO policies 
or procedures. It provides additional information to that contained in 
IM& Technical guideline 1, Using Micro Computers in GAO Audits: 
Improving Quality and Productivity, March 1986. 

A GAO evaluator with Lotus training should be able to use Lotus to refer- 
ence spreadsheets. It is important to note, however, that referencers are 
not required to be familiar with Lotus or other spreadsheet technology. 
G policy continues to require that if referencers encounter highly tech- 
nical material or an unfamiliar methodology (econometric modeling, 
complex electronic spreadsheets, etc.) they are to obtain assistance. 
Referencers are responsible for verifying that a qualified individual 
from a technical assistance or economic analysis group, or other quali- 
fied person independent of the assignment, has examined and approved 
the manner in which data have been developed and used. These exami- 
nations should be documented and made part of the work papers, and 
such documentation should be acceptable to the referencer. (See the 
Report Manual page 7-6.) 
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We hope that the readers of this guideline will find the information pre- 
sented here beneficial in developing, using, and referencing electronic 
spreadsheets. 

@  
l& L 

G 

----J 

Ralph V. Carlone Werner Grosshans 
Director Director 
Information Management and Office of Policy 
Technology Division 
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Chapter 1 

Purpose of This Guideline 

Appropriate quality control and documentation are essential throughout 
an assignment. The purpose of this paper is to provide guidance to Lotus 
users on how to prepare and document electronic spreadsheets that 
meet GAO quality assurance standards. In addition, it provides guidance 
on how to verify and reference Lotus spreadsheets. 

This guidance is based on the following premises: 

l Guidance should be consistent with all GAO rules and regulations. 
. Guidance should have a minimal impact on the use of Lotus features for 

an evaluator’s intended purpose. 
. Guidance should facilitate supervisory review and the referencing 

- process. 

Evaluators should be able to use spreadsheets as direct support for 
checking the accuracy of report data. If Lotus spreadsheets are properly 
prepared and reviewed, referencers should be able to satisfy themselves 
as to the appropriateness and accuracy of the written product. On the 
other hand, since referencers are responsible for determining the accu- 
racy of the written product, this guideline should not restrict them from 
doing whatever is needed to fulfill their duties. 

This document offers guidance for the error-free preparation, documen- 
tation, and referencing of spreadsheets. The appendixes provide exam- 
ples to assist both users (evaluators or supervisors) and referencers. 

Appendixes I, II, III, and IV are examples of a spreadsheet that has gone 
through the progressive steps of supervisory review, referencing, and 
find draft. (Each spreadsheet’s title is identified in cell A4.) Appendix I 
is the original spreadsheet with errors, prior to the referencer’s review. 
Appendix II is the copy of the spreadsheet after the referencer has 
reviewed it. Appendix III is the fiial corrected version of the spread- 
sheet. Appendix IV is an extract of records from the original 
spreadsheet. 

Appendix V provides Lotus users with a template for documenting 
spreadsheets according to the guidance contained in chapter 3. Appen- 
dix VI contains indexed and referenced extracts from the hypothetical 
report supported by the sample spreadsheets. Appendix VII is a Report 
Review Sheet (GAO Form 92) with sample referencer’s points. 
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Chapter ‘2 

Spreadsheet Development 

The following procedures and practices will facilitate the documentation 
and referencing process. They may be implemented during the initial 
planning stage, data entry and analysis stage, or during the final accu- 
racy check stage of spreadsheet development. 

Initial Planning Stage The initial planning stage primarily involves planning activities that will 
result in the effective and accurate use of Lotus. 

1. Mapping out the spreadsheet: Before entering any data, draw a map 
of what the spreadsheet should look like. For example, areas for docu- 
mentation (see chapter 3), data entries, Lotus l-2-3 macros,’ and spread- 
sheet formulas should be defined. Further, it is a good idea to update the 
map as the spreadsheet changes or expands. A record of changes should 
be maintained for important data. 

2. Developing an analysis plan: Develop an analysis plan for the spread- 
sheet before entering data to ensure that the data required for analysis 
are included and entered in a format amenable to the analytic tech- 
niques planned. The analysis plan should be documented and included in 
the work papers. If particularly complex, the plan, with risk assessment 
and tests of logic (including Lotus l-2-3 functions), should be part of the 
planning stage of the assignment. If necessary, technical assistance 
should be obtained. Further, if the analysis involves using the data base 
functions, the requirements for using these features should be built into 
the spreadsheet plan. 

3. Developing a validation plan: A validation plan, which includes using 
applicable quality controls throughout the job, will help ensure error- 
free spreadsheets. The most frequent errors in spreadsheets are data 
entry errors. One method for minimizing errors is to designate a specific 
area within the spreadsheet for data entry. All data should be entered in 
that area and verified before the data are used. 

Cell references enable users to transfer the data to other areas of the 
worksheet without reentering the data, thus eliminating possible data 
entry errors. The Extract and Combine features of Lotus provide 
another excellent way of transfering the data to related spreadsheets 
without additional data entry, thus minimizing errors. 

‘A macro is a set of user-defined stored keystrokes that automates Lotus l-2-3 operations. 
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Chapter 2 
Spreadsheet Development 

It is also a good idea to denote the parameters of the data entry area in 
the worksheet. One way of doing this is to mark the area in which data 
are to be entered with a repeating series of periods. 

Also, the validation plan should contain steps to verify the data. Sam- 
pling and validation criteria should be established for each individual 
spreadsheet based primarily on sound auditing principles and profes- 
sional judgment. Critical data should undergo more vigorous verifica- 
tion. (See page 14.) Some guidance on the minimum percentages to use in 
verifying data follow: 

l Lotus files with less than 100 data elements: 

All input items should be verified and all errors corrected. 

. Lotus files with 101 to 500 data elements: 

A 25-percent sample of input data should be verified. If the error rate is 
less than 1 percent of the sample, complete the verification by cor- 
recting the errors. If the error rate exceeds 1 percent, correct the errors 
and draw another 25-percent sample and repeat the procedure. If the 
error rate for the second sample is less than 1 percent, complete the ver- 
ification by correcting the errors. If the error rate for the second sample 
exceeds 1 percent, correct the errors and complete a loo-percent verifi- 
cation of the remaining data elements. 

. Lotus files with over 500 data elements: 

A lo-percent sample of input data should be verified. If the error rate is 
less than 1 percent of the sample, complete the verification by cor- 
recting the errors. If the error rate exceeds 1 percent, correct the errors 
and draw another lo-percent sample and repeat the procedure. If the 
error rate for the second sample is less than 1 percent, complete the ver- 
ification by correcting the errors. If the error rate for the second sample 
exceeds 1 percent, correct the errors and complete a loo-percent verifi- 
cation of the remaining data elements. 

Data Entry and 
Analysis Stage 

Lack of attention to data accuracy and clarity can make it difficult to 
understand or construct an audit trail on a spreadsheet after it is com- 
pleted. The following quality assurance measures, implemented during 
the data entry and analysis stage, will help eliminate errors and facili- 
tate supervisory review and referencing. 
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chapter 2 
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1. Minimize data entry errors by: 

l using the pointer method to specify a cell or range rather than typing in 
cell addresses, and 

l copying formulas and then using the “F2” key to edit. Take the time to 
verify the formula before copying it. 

2. Use range names: Range names are a good way to identify cells. To 
facilitate the referencer’s review, prepare a list of all named ranges and 
their locations in the spreadsheet (using “Range Name Create”). 

3. Protect formulas and key data: One of the most common errors is 
writing over a formula or key data. Using the Range Protect command 
will ensure that this will not happen. 

4. Test the model: Test the spreadsheet’s features, including its formulas 
and macros, with a small part of the data base to ensure that the spread- 
sheet works as planned. Using a partial data base rather than a com- 
plete spreadsheet saves time and makes it easier to identify errors in 
logic. 

5. Correct mistakes as soon as they are identified: If an error is not cor- 
rected immediately, the task of locating the cell or cells causing the error 
message becomes more difficult as the spreadsheet becomes larger. This 
is especially true for circular references. 

6. Format cells using two decimals: Lotus automatically rounds numbers 
to the next highest whole number. Using at least two decimals generally 
eliminates those cases where the total would exceed 100 percent. 

Caution: This will not totally eliminate the possibility of generating 
totals exceeding 100 percent. 

7. Write out macros: In the cells adjacent to macros, spell out what each 
macro command means (for example, “/wcs2 ” would be written out as 
Worksheet, Column Width, Set, 2). 

Final Accuracy Check Once you have completed data entry and verified its accuracy, there are 

Stage several additional steps that may be taken to clarify the spreadsheet as 
well as ensure accuracy prior to printing. They are: 
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chapter 2 
Spreadsheet Development 

1. Use foots and cross foots: By adding an extra row and column of for- 
mulas that bracket the totals, the accuracy of the preliminary results 
can be checked. 

2. Use hash totals: To verify that all records are included in the spread- 
sheet, various hash totals (a total arrived at by adding up the data ele- 
ments to be used in the subsequent analysis) can be used. 

3. Use Automatic Recalculation: Each spreadsheet should be set on 
Automatic Recalculation for a final recalculation before the information 
is used in the report and the spreadsheet is given to a referencer to be 
used as support for a statement of fact. 

4. Protect your spreadsheet: After verification, when no further changes 
are anticipated to the spreadsheet, the entire spreadsheet should be pr@ 
tected using the Global Protect feature. 

5. Print out spreadsheet formulas: Printing the formulas facilitates 
spreadsheet review. The formulas can be printed in two ways under 
Lotus: 

. In the Print command (using Options Other), select Cell Formulas. The 
contents of the cells in the print range will be printed one cell per line. 
The text of the formulas, not their values will be printed. 

. Using the Worksheet Global Format command (or the Range Format 
command), set the numerical format at “Text.” Ensure that the column 
widths are wide enough to accommodate the longest formula. The 
spreadsheet can then be printed and the formulas will be located as they 
appear in the spreadsheet (as opposed to the one line per cell printing 
approach discussed above). 

Another way to print out the spreadsheet for-mu& is to use a program 
like The Spreadsheet Auditor.2 (See chapter 6). 

This program has features that identify circuIar references and print 
formula reports that help identify logic errors in a spreadsheet. If such 
programs are available, they should be used by the preparer and super- 
visor. Supervisors will find The Spreadsheet Auditor particularly help- 
ful when reviewing the spreadsheets and should use The Spreadsheet 
Auditor prior to referencing. 

*The Spreadsheet Auditor is a registered trademark of Con8ume.m Software, Inc. 
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Chapter 3 

Documentation Guidelines 

Documenting spreadsheets helps ensure accuracy and provides supervi- 
sors and the referencer with essential audit trail information. This 
guideline should facilitate quality assurance. It does not preclude the 
use of any other GAO guidelines. Rather, this guideline suggests some 
approaches that have worked and that meet the needs of referencing. 
The use of supervisory checklists, cross-indexed tables of contents, and 
other processes or procedures needed or desired that help ensure qual- 
ity, is encouraged. 

Documentation requirements should not override the operational 
requirements of the spreadsheet. Some minimal documentation is 
required and should be on the disk, but this should not adversely affect 
the use of the spreadsheet. As much documentation as possible should 
be done during the development of the spreadsheet. However, some of 
the more detailed documentation steps can be entered after the spread- 
sheet layout, formulas, etc. have been finalized, thus minimizing the 
impact on the operation of the spreadsheet. The location of the docu- 
mentation on the spreadsheet should be established first, however, even 
if some of the information is not entered until the end of the assignment. 

This guideline suggests that the left side of the spreadsheet, columns A 
through I, be used to document the contents of the spreadsheet. Under 
this approach, documentation is recorded beginning in cell A2. Data, for- 
mulas, and all use of the spreadsheet can then start in column J. To 
facilitate review and referencing, row 1 and column I should be used for 
row and column coordinates. (See appendix I.) The Spreadsheet Auditor 
will print row and column coordinates automatically, thus eliminating 
the need to enter spreadsheet row and column coordinates. Such a lay- 
out generally permits the operation of the spreadsheet without prepara- 
tion of the documentation adversely affecting the data and formulas or 
their presentation. For example, column widths or for-mating columns 
for data presentation can be set without altering the documentation. 

Caution: Users must be careful when inserting or deleting rows in the 
spreadsheet. Such actions could adversely alter the documentation. 

In small spreadsheets where memory is not a problem, a “step down” 
approach can be used. For example, the worksheet part of the spread- 
sheet would start in column J in the row immediately following the doc- 
umentation. This approach eliminates all problems related to adding or 
deleting both columns and rows in either the worksheet or the documen- 
tation area. In large spreadsheets, where memory is a problem, docu- 
mentation can be done externally using the word processing program 
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WordPerfect1 For example, the same areas in columns A through I are 
set aside for the documentation. After the spreadsheet is complete, the 
WordPerfect documentation can be merged into the documentation area. 
This also provides a hard copy of the documentation as a backup. 

In all cases, a final check should be made to validate the integrity of the 
documentation, including the labels for worksheet row and column 
coordinates. 

In the example spreadsheets used with this guideline (see appendixes I, 
II, III, and IV), the documentation is recorded in cells A2 to H138. Also, 
key items such as job title, code, filename, and source are located in spe- 
cific cells. If key items are always placed in the same location, it makes 
it easier for reviewers and referencers to locate them. Also, macros and 
templates can be used to create pro forma spreadsheets or operate on 
the cells containing this documentation information. (See appendix V.) 

Some spreadsheets may require more extensive documentation than is 
practical to place within the spreadsheet itself. In such instances, exter- 
nal documentation can be used for detailed explanation of the spread- 
sheet. The internal documentation would still contain the elements listed 
below, with keys to the external documentation. 

Computer-generated spreadsheets must meet all the quality assurance 
standards required by GAO. The procedures followed in describing a 
Lotus spreadsheet are similar to those followed in describing any work 
paper. The following discussion highlights critical documentation items. 
A cell reference, in parentheses, indicating where the information is 
located on the sample spreadsheets, is provided at the end of each item. 
(See appendix III for examples of each item.) 

1. Job title and code: The job title and code should be entered just after 
the spreadsheet layout. (A22..D23) 

2. Title of the spreadsheet: The title should be concise and convey the 
primary focus of the information included in the spreadsheet. (A25) 

3. Work-paper index: The work-paper index title, similar to the indexing 
system used in paper files, will allow the reader to determine the exact 
location of the data and how it relates to other work papers. The file 
name should be used as the work-paper index; if a title other than the 

1 WordPerfect is a registered trademark of the WordPerfect Corporation. 
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file name is used, the file name should be included elsewhere in the title 
screen area. The index should be in cell B2. Also, the name of the person 
who last updated the spreadsheet and the date this was done should be 
entered in this area. (A2..H2) 

Every printed spreadsheet must also have a footer that incorporates the 
disk title/reference number, file name, page number, and job code. This 
can be done by selecting Footer under Options and entering the 
following: 

Disk: XYZ, File Name: ABCDE.WKS I Page # I Job Code: 123456 

4. Purpose: The purpose of the spreadsheet should be described briefly, 
including whether the spreadsheet represents a specific audit step in the 
assignment. (A27..B28) 

5. Preparer and date: The name of the individual preparing the spread- 
sheet and the date of preparation/update should be noted in this area. 
(A129..B132) The date and preparer’s name, as well as the job title, 
must also be included at the top of each printed spreadsheet. This can be 
done by selecting Header under Printer Options and entering the 
following: 

@  I Job Title: ABCDEF REVIEW I Preparer: Joe Preparer 

6. Reviewer and date: The name of the reviewer and the date of the most 
recent review should be entered. Subsequently, the referencer may con- 
firm  that no changes were made to the spreadsheet after the date noted 
by the reviewer by returning to the Disk Operating System and using the 
Directory command. The date listed in the directory, signifying when 
the file was last modified, can be compared to the reviewer’s date on the 
spreadsheet. (E129..F132) 

7. Description: The description of the spreadsheet, like a work-paper 
summary, provides the reviewer with an understanding of the major 
topics covered in the spreadsheet, how it fits into the overall job, and 
the logic and assumptions underlying spreadsheet development. 
(A30..A35) 

8. Source: A  critical component of spreadsheet documentation is identi- 
fying the sources of data entered. If all the data were extracted from a 
single source, this source should be included in the title area (A37). 
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However, if there are multiple sources, they should be identified in con- 
junction with the data. For example, if all the data in that column and 
row are from the same source, the source could be listed immediately 
under the related column or row heading. If the sources are cell specific, 
a column could be inserted, with the corresponding sources next to the 
cells. (See appendix III, column K.) In some cases, the source of the 
spreadsheet could be another spreadsheet. For example, if a data query 
were done and the results of the query were saved as a separate file, 
this spreadsheet would have as its source the file name of the spread- 
sheet with the source data. Cell EM1 of the sample spreadsheet (appen- 
dix IV) shows how this is done. 

9. Data verification: This indicates data entry verification and control 
procedures. For example, if 10 percent of the data items have been veri- 
fied, describe the process used and the results. (A39..A40) 

The extent of data verification can vary depending on the nature of the 
data and how critical the data is to a finding. If it is considered very 
important, loo-percent verification may be necessary. 

10. Spreadsheet Layout: Use this space to document the cell addresses 
for each component of the spreadsheet-data entry, formula explana- 
tions, macro explanations and purpose, and range names and their cell 
addresses, for example. (All..F20) 

11. Printing: W ide carriage printers and compressed print are recom- 
mended for printing the spreadsheet(s). Using the Borders Rows Option 
with a cell in column A as the borders range will print the column coor- 
dinates at the top of each page. (See appendixes I, II, III, and IV.) 

The topics listed above are not meant to be all-inclusive. Depending on 
the complexity of your spreadsheet, more sophisticated documentation 
procedures may be required. We recommend including the documenta- 
tion in the spreadsheet as soon as possible. If this creates an obstacle for 
the efficient use of a spreadsheet, the documentation could be temporar- 
ily placed in another part of the spreadsheet or completed at the end of 
the assignment. If this latter approach is used, some detailed external 
notes on the operation of the spreadsheet should be maintained to facili- 
tate the final documentation process. 

The sample spreadsheets used with this guideline contain the documen- 
tation information in specific locations in the spreadsheet. We recom- 
mend that these locations always be used unless they interfere with the 
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use of the spreadsheet. By reserving the same location on each spread- 
sheet, users and reviewers will always know where to locate the docu- 
mentation. This will also facilitate the use of the features of the 
computer to help us in our work. This approach a&so allows the develop- 
ment of templates to help the documentation and referencing process. 
Appendix V contains an example of such a template. 
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Chapter 4 

Referencer’s Responsibilities and Duties 

Referencing is an internal quality control procedure that helps ensure 
that GAO’S written products are accurate, adequately supported, and log- 
ical. Referencers are responsible for the factual accuracy of the product 
and, as such, will be responsible for determining the 

l correctness and consistency of figures or statements of facts with the 
support provided; 

l accuracy of computations within the document; 
l agreement with earlier reports cited; 
. adequacy of supporting sources; and 
. logical soundness of the facts and and evidence provided. 

The use of microcomputers does not lessen the referencer’s responsibil- 
ity. The Assistant Comptroller General for Operations, in a July 23, 
1984, memorandum to the heads of all divisions and offices regarding 
quality in microcomputer-generated material stated: 

“GAO’s referencing and report review activities will be the primary mechanism for 
assuring quality and accuracy.” 

The referencer’s responsibility remains the same regardless of how the 
support for a report was acquired or analyzed. Most standard referenc- 
ing procedures still apply. Consequently, an audit trail must be provided 
so that report data can be traced back through the various processing 
steps and intermediate files to the source data. The work papers should 
also fully document the procedures used to process the data (for exam- 
ple, Lotus macros and data queries). 

Although it is not required, it is preferable for a referencer to under- 
stand how to use the Lotus spreadsheet package if the job being refer- 
enced relies extensively on Lotus spreadsheets for analysis. If the 
spreadsheets are too complex, however, an expert in Lotus should be 
asked to reference the section of the report supported by the spread- 
sheets. (See the GAO Report Manual page 7-6.) The referencing process is 
not a substitute for proper quality control checks throughout the job, 
however. These checks include a supervisory review of work papers, 
management reviews, and a detailed line edit of the product. Others are 
responsible for these functions. 
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Referencing Steps 

A referencer’s involvement with Lotus spreadsheets begins when the 
written product is indexed to an analysis that was done using Lotus. If 
the analysis is simple enough, adequate support may be limited to a 
printout of the spreadsheet and the formulas along with the appropriate 
documentation. In these cases, a referencer may not have to use a com- 
puter for additional analysis. The key factor, however, is that the mate- 
rial provided to the referencer must adequately support the facts in the 
written product. 

In most cases, however, the referencing process should be done with a 
computer. The use of a computer is required because printed copies of 
spreadsheets do not display error messages, such as ERR and CIRC, 
which inform the reader that errors have occurred. (See page 19, para- 
graph c.) Furthermore, all electronically-stored data needed in the refer- 
encing process must also be provided to the referencer in the form of 
hard copy products. The referencer should also be supplied with a disk 
containing the Lotus files that produced the hard copy so that he/she 
can analyze the Lotus material directly or with the Spreadsheet Auditor 
package. (See chapter 6). 

Verify Supervisory 
Review 

Before staff can expect a referencer to evaluate the adequacy of spread- 
sheet evidence, the supervisor must ensure that the supporting spread- 
sheets are in proper condition for examination. Thus, the first step in 
the referencing process is to verify that the spreadsheet has received 
proper supervisory review. These reviews assist referencers in deter- 
mining that the logic implied or stated in the report is consistent with 
the analysis that generated the results. Referencers must determine that 
this logic is correct within the Lotus spreadsheets when they are used as 
the supporting analysis. Althwgh it would be too time consuming for a 
referencer to review an entire spreadsheet for correctness of logic, 
someone on the job should do it, usually the supervisor of the person 
who prepared the spreadsheet. When dealing with Lotus spreadsheets, 
the steps needed to verify supervisory review are as follows: 

l Check the internal documentation part of the spreadsheet for evidence 
of supervisory review, such as a supervisor’s name and the date of the 
review entered in the spaces provided. Hard copy backup must include 
the supervisor’s signature. (See appendixes I, II, III, and IV.) 

l Compare the review date entered in the spreadsheet to the date on the 
directory of the disk on which the spreadsheet is stored. If they are dif- 
ferent, obtain some explanation. A directory date after the date in the 
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spreadsheet may mean that the spreadsheet was changed after supervi- 
sory review. 

Check Report Content The referencer is responsible for ensuring that proper quality control 

for Accuracy and 
support 

procedures were used and all points of fact in a written product are 
accurate. Thus, if the report index for a fact or figure is a Lotus spread- 
sheet, the referencer must trace those figures to the supporting spread- 
sheet. Some of the specific steps a referencer may follow are listed 
below. 

1. Review the spreadsheet documentation, both internal and external, to 
become familiar with the purpose of the spreadsheet and the way it was 
designed. The spreadsheets used as examples with this guideline use col- 
umns A to I for documentation. (See chapter 3 for guidance on docu- 
menting the spreadsheet.) 

2. Verify the formulas used to calculate report items or determine that 
verification has been performed. Verifying formulas involves checking 
ranges, the logic of the formulas, spreadsheet messages, and conducting 
tests-it does not require using a calculator to check the accuracy of the 
Lotus mathematics. This step is not a substitute for supervisory review 
of the soundness of the analytical approach and formulas used. How- 
ever, because a referencer is responsible for the accuracy of all facts in a 
report, additional verification steps may be followed when referencing 
important facts and figures. For example, using a computer or a printout 
of the formulas used to complete appendix I would disclose that the 
formula in cell U2 does not agree with the explanation shown in cell 
A109. Specifically, the referencer would note that the range of values 
included in the formula is U5..U78 instead of U5..U77. 

a. Check the range of the formula used to calculate the numbers in the 
report. For example, in appendix I, there is a formula (cell U82) that 
calculates the number of hours the agency’s computer was down. A ref- 
erencer must ensure that the range specified in this formula is correct. 
That is, only the items that should be in the range are included. As noted 
above, the range specified in cell U82 includes an extra cell that inflates 
the down time hours. Thus, if the report states that in January 1986 
there were 73 instances of down time during business hours for a total 
of 491 hours, then the statement is wrong. The report should state that 
there were 69 instances of down time during business hours with a total 
down time of 245 hours. There are 69 instances because four instances 
resulted in no down time during business hours. The total hours of down 
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time are 245, not 491, because of the error in cell U82. (See appendix VI 
for the original and revised draft of the report which shows the 
preparer’s indexing notes and the referencer’s referencing points.) This 
error is noted in the referencer’s review of the spreadsheet, appendix II, 
cells A116..H121, and corrected in the final version, appendix III, cells 
D121..U82. 

b. Check the logic of the formula. An @SUM is straightforward, but 
other formulas, @IF functions for example, may be more difficult to 
understand. For example, columns Q and R of the sample spreadsheets 
(appendixes I, II, III, and IV), contain @IF functions to ensure that 
events only refer to down time during business hours, and thus would 
have had an impact on office operations. A referencer should determine 
if the formula has the correct logic, that is, that it agrees with state- 
ments in the report. If the formula is designed to identify the instances 
of down time outside normal business hours, but the report states the 
number of instances within normal business hours, the referencer 
should make a point of this fact on GAO Form 92. (See appendix VII.) An 
examination of the formulas in appendix I, cells A53 through Al 10 in 
the spreadsheet layout discloses the logic of all formulas and would 
reveal this error. 

To facilitate the review of formula logic, the referencer should be pro- 
vided with a printout of the spreadsheet formulas. The ideal way of 
presenting formulas is in the same grid structure as the spreadsheet. 
This can be done with software such as The Spreadsheet Auditor. (See 
chapter 6.) Otherwise, the spreadsheet and its formulas can be printed 
by invoking the Range Format Text Option. This option displays the 
actual content of each cell. Thus, formulas are displayed as formulas, 
not as results. The Lotus option of printing cell formulas in a list format 
can also be used. This may be a better option if the formulas are too long 
to be displayed in a grid format. Whatever method is used, it should be 
adequate to permit a referencer to follow the logic of the formulas used. 
Complex formula logic should be written out. (See appendix I, cells 
A53..AllO.) 

c. Check for Lotus messages. Lotus displays messages at the bottom of a 
spreadsheet which do not show on printed copies of the spreadsheet. 
For example, if Manual Recalculation is on and the spreadsheet has not 

been recalculated since the last data change, the message CALC will be 
displayed on the monitor. The CALC message could be an indication that 

Page 19 Technical Guideline 3 



Chapter 5 
Referencing Steps 

a problem exists with the results presented. If the CALC message is dis- 
played, the referencer should inform the staff so that they can recalcu- 
late the spreadsheet before reporting any information from it. 

Lotus also gives ERR and CIRC messages when there are problems with 
formulas. If either of these appear in the spreadsheet provided for sup- 
port, the referencer should not accept the output as support without a 
documented explanation. The referencer should make a point of this on 
GAO Form 92 (see appendix VII) and inform the preparer so that he/she 
can correct the problem. 

d. Test selected critical items. A referencer should test and verify 
selected critical items of information from lead schedules to the indi- 
cated sources. This should be done to insure that supervisory reviews 
are effective and that cross-indexing is accurate. The referencer can also 
request source documentation when he/she finds errors in lead and 
back-up schedules. Some specific tests are outlined in chapter II. 

Tested items should be marked to indicate that they have been verified. 
When using paper documents, such as a printed copy of the spreadsheet, 
use a red T (for traced). If done on the computer, a T in a particular 
column reserved for the referencer can be used. This kind of a system 
was used in the sample of the referencer’s review of the spreadsheet 
included with this paper. (See appendix II, column V.) When a refer- 
enter verifies items, he/she should describe the testing done and the 
marking system used. The referencer should enter his/her name and the 
date on the spreadsheet as an indication that the referencer entered 
these marks. 

If no additional changes are requested by the referencer, no further 
updating of this file should be done. If additional changes are needed, 
the referencer should review the changes. This review is probably neces- 
sary since changes to the report have to be re-referenced. 

3. If Lotus data base features are used, additional documentation should 
be provided to the referencer. 

a. A referencer should verify a sample of the ranges used in data base 
functions. Any data base function requires that a criterion range and an 
input range be specified in order to tell Lotus what to look for. In addi- 
tion, if the selected items are to be copied to another section of the 
spreadsheet using the Extract or Unique options, an output range must 
be specified. All of these ranges must be noted in the documentation 

Page 20 Technical Guideline 3 



Chapter 6 
Referencing Step9 

part of the spreadsheet. The referencer must review these ranges to 
determine if the items selected agree with those presented in the report. 
An example of the documentation required when using Lotus l-2-3 data 
base functions is contained in appendix IV. 

b. Each data query must be documented. If multiple data queries are 
made there may be multiple output and criterion ranges. If so, each 
range must be documented in such a way that referencers can follow the 
logic used to select the items that appear in the report. If the number of 
queries becomes sufficiently large, the staff should consider extracting 
the items selected and creating separate spreadsheets. The extracted 
spreadsheets must have the same level of documentation as the source. 
It may also help the referencer if some record counts and identification 
numbers are included in the extracted and source spreadsheet to verify 
record accuracy. (See discussion on File Combines and Extracts, number 
6 below.) 

4. If macros are used to perform any functions on the data that will 
have an impact on critical information presented in a report, the refer- 
enter should check the accuracy of the macro. At the very least, he/she 
should determine that the macro has received proper supervisory 
review. The macro should be described in English, either internally in 
the spreadsheet or externally in some other form of documentation. 

5. If Lotus graphics are used in any product requiring referencing, the 
same attention to detail will be needed to ensure that the graphics in the 
written product properly depict the data in the spreadsheet. The refer- 
enter should ensure that the following verification has been done. He/ 
she can then choose to do additional verification. 

a. The data ranges. The range should include the data that the written 
product says it represents. 

b. The axes. They should agree with the written product presentation. 

c. The legends. The data the legend represents in the written product 
must parallel the data in the spreadsheet. 

The referencer can compare source or summary data to the graphs to 
determine if they properly reflect the data. Also, referencers should ver- 
ify that the rates of change depicted in the graphs reflect actual changes 
in the data. Interpretation can be a problem when bar or line graphs do 

Page 21 Technical Guideline 3 



Chapter 6 
Referencing Steps 

not display zero origins. In such instances, the referencer should ensure 
that the graphs are not misleading. 

6. Use of features such as File Combine and File Extract will have a 
further impact on the referencing and documentation process. 

a. If a spreadsheet is too large to fit on one floppy disk and is not on a 
hard disk, it has to be combined. If so, both internal and external docu- 
mentation must specify that the spreadsheet is on two disks and the 
disks themselves must be labeled as such. The referencer must be 
assured that the complete file is available to him/her when the report is 
referenced. 

b. Evidence of supervisory review must also be present on all files that 
are combined into one spreadsheet or noted in external documentation 
to assure that nothing was overlooked in the review process. 

c. If sections of a spreadsheet were extracted and considered separate 
spreadsheets, these individual spreadsheets must meet all the documen- 
tation requirements described in chapter 3. The referencer must deter- 
mine that these spreadsheets have received proper review. The 
referencer must also be able to trace the data contained in them to the 

. sources. Thus, the extracted spreadsheets should be indexed to the origi- 
nal spreadsheet. For example, cell A41 of appendix IV refers the 
reviewer to appendix I as the source spreadsheet. 

These guidelines should facilitate referencing. However, regardless of 
how well the spreadsheet is documented, the referencer has the final 
say (except when overridden by the Associate Director or his/her desig- 
nee) as to what will be acceptable support for a written product or testi- 
mony. Thus, the referencer should take any steps necessary and look at 
whatever level of detail is needed to satisfy himself or herself as to the 
accuracy of the document being referenced. If a referencer believes 
more information is needed, he/she should as.k for additional support. 

Page 22 Technical Guideline 3 



Chapter 6 

The Spreadsheet Auditor 

The Spreadsheet Auditor is a software package designed to serve as an 
aid in creating error-free spreadsheets, This package is used throughout 
GAO in conjunction with the Lotus spreadsheets to identify potential 
errors. The current version (3.0) enables the user to simply view prob- 
lems without having to print out the entire spreadsheet, and it can iden- 
tify potential flaws in ranges and formulas. The Spreadsheet Auditor 
prints out a description of ranges, a map indicating which cells contain 
formulas, labels, numbers or macros, and a formula report. 

An interactive tutorial and two other utilities are also included in The 
Spreadsheet Auditor. One of the utilities prints the spreadsheet side- 
ways for extra-wide spreadsheets that will not fit across the printer 
page. The other utility attaches notes to cells in a spreadsheet to help 
document the assumptions that went into the spreadsheet, for the refer- 
enter or others who will review the work. 

The Spreadsheet Auditor is a useful tool for Lotus users, reviewers, and 
referencers. Users can use it to create well-documented and error-free 
spreadsheets. Supervisors reviewing spreadsheets and referencers can 
use it to understand spreadsheet design and methodology or find errors. 
Copies of The Spreadsheet Auditor have been distributed GAo-wide. 
Individuals interested in using it should check with their respective 
Microcomputer Focal Points. 
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Original Spreadsheet 

A B C u E F ; K :: R ? 
:OTUSREP.nKS CODE 9994’36 Pteparer:Joe Evaluator 5!:5,‘86 : 

3 GAO sour-e i;:e. 
CONTENT: This spreadsheet IS oriq,nai ve~slon i;th erro:s. prior :c :he 4 :.;..paqe II lya21 :wi za:e lcun 

refercncer’s revicy. 

DOCUllENTAT!OW 

SPREADSHEET LAYOUT: Ceil Ref. 

Oocurentation section M..HlM 
Data section JZ. .Pl7 
Cmputatlon and Andysls Q2. .U88 
Forlula explanations ASl..HIlQ 
Cr1ttr1an ranqe NONE 
Revlcrer’s cmcntr Al12..HII4 
Refcrcncer’s comnta Al16..Hlll 
Control mtlon 1123. .H126 

JO8 TITLE: Lotus Rtfcrcnclnq and Docunentatlon Pro]cct 
CODE: 999406 

TITLE: Schedulr of Computer Systcl Dovntm for Jan l98b 

PURPOSE: To d&woe the number of mnutm the computer was down 
durmq business hours on a 9lvcn day. 

OKSCRIPTION: Ibis II a rcbedulc of down tm and date for a large 
coiputrr systa. The mt+nt of the analysir II to dctcmnc rhc 
amount of tm rhe rystea ~)a# down durlnq burmsr hourr and tbc 
lapact on aqency optratlons and other users. The data from thlr 
sprerdrbect ~111 be colbrned ulth data on agency tranlactlons to 
dCtemnC the impact. 

Rest:lcr ZAPR 33.Jan.86 
Restrict RI:! :3-Jan-86 

an: :3-:a;-96 
Restrlcr XF 33.Jdn-8b 

Restr,ct EI’F’ 13.‘an-86 I 1, ” 
Restr.:: CAFT 13.Jan-86 
RestrA:: ZAM 03.Jan.36 

Restrict :AItlZ Ol-:~-I36 
Restrict lAINI :!-Jan-86 
Res:ri;t :1X5 :3-Jan-86 
Restr.;t EK:F! 33.Jan-86 
Restrict :A!13 $3.Jan-86 
Restrl;: :AIM 03.Jan-86 

SSHAC C3.Jao-86 
E:NAC 03~:an-@6 
9040 :3-:a~96 
AIISTU 03.Jan-86 
AHT:N 03.Jan-86 

ERS 33.Jan-86 
ARLOC 03.J&n-86 
ANSOC 01 Jan-66 
MPAR Ol-:aa-Bd 
AHPEL 13.Jan-86 
NllFEH Ct Jan-86 
TDIRQ 36.Jan-86 

Restrlc! Z:IF: WJan-86 

SOlJ@CE: Computer rystcn logs see page rcferrncc number III calm I:) 

DATA WiFICATION: All 13 lltri YCIF checked back to the 
syrtcl iog and found to be accerate. 

CRIKERIA AND ASSUffP?IONS: 

Rurmrr hours : The hours (Kaytern Standard Tracl betucen vh~ch 
Apency Xyl’a offices are cpen to the general public 
(0800 to 1630 bourrl. 

York days = llonday through Friday, except for holldayr 
I January I and 201. 

FOPIIUW EXPLAIIATIONS: 

COLUIIY P: ~1P(N5(800,800,15) 
nr purport of thlr forwla 1, ro convert tbore mtancrr where thr 
coiputcr uas doun prior to thr start of fht burmesc day 18001, 
to read a# 800. For exarple. If the tm down (col. WI wa# 0630. 

31 

5 

27 

0 

32 

2 
7 

28 

3 

33 

8 

29 

4 
9 

34 

5 
IO e 

30 

II * 
!2 

35 31 

8 
II 

36 

9 
14 

32 

:c 
15 

37 

:I 

33 

ib I.2 

38 

1: 

34 

II 
18 

39 

I4 
:9 

35 

!5 
20 

40 36 

:6 
:I 

41 

11 
22 

31 

I8 
23 

42 30 

19 
14 

43 

20 
25 

39 

21 
26 

44 

22 

40 

21 

45 

23 
28 

41 

24 

46 

29 25 

42 

30 

47 

26 

43 
48 44 
49 45 
50 46 
51 47 
52 4% 
51 49 
54 50 
55 51 
56 52 

4 
R-29 

AIIR-75 

R-246 
G-28 
E-i2 
c-50 

ss-25 

z-:04 
I-28 
: 1; 

SC-24 

:-I7 
E-48 

ERS47 

r-e: 
:-a4 
S-3 
EI-12 

AC-58 

P-40 
AH-22 

ERS-59 

All-22 
ERS-31 

AM-23 
AllS-27 

SC-31 

AHP- I: 
AllPE43 

AC-61 

NN-68 
TO-37 
Z-56 

AIR-87 
Ens-63 

AC-67 
C-32 

ERS-73 
SC-40 
AC-78 

ERS-BQ 
P-37 
SC-46 
P-42 
SC-58 
m-12 
ET-16 
SC-7a 
AC-84 
SC-86 

Em-96 

AIREP 
SSNAD 
seas 
ERS 

ACTRA 
ERS 

SCRS 
ACKRA 
ANREP 
ERS 

ACTRA 
CIDS 

ERS 
SCRS 
AURA 
ERS 

9040 
SCRS 
9040 
SCPS 
RTIF2 
ETIP4 
SCRS 
ACTRA 
SCPS 

LQS 

36.J&n-86 
Od-:M,-86 
lb-Jan-86 
36.JmBb 
07.Jan-86 
07.Jan-86 
WJtn-Eb 
08.Jdn-86 
CB.Jan-86 
OB-Jan-Bb 
WJan-86 
09.Jan-86 
09.Jan-86 
;Q-Jao-86 
IC-:&n-86 
:O-Jan-86 
IO-Jan-B6 
13.Jan-06 
i3-Jan-86 
:4-Jan-86 
I(-Jan-86 
:4-Jan-86 
II-Jdn-86 
14 -Jan-86 
:4-Jan-8b 
I4-Jan-86 

hsk: Ill, Pllc NM~: LOTUSPP?.yIS 
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613 C3-Jan-i.6 
730 C3-Jan-86 
515 33.Jan-86 
613 0:.:a~-86 
4:5 C3-Jan-96 
930 0:.Jan-96 
700 03.Jan-96 
‘55 03.Jan-86 
845 03.:an-36 
9?6 03-Jan-St 
4:C 13.Jan-96 

I:25 03sJan-96 
610 03.Jan-96 
720 03.Jan-86 
720 03-Jan-86 
722 03.Jan-86 
935 03.Jan-86 
935 03-Jan-86 

1105 03.Jan-86 
715 03.Jan-86 
900 C3-Jan-86 

1445 03-Jan-66 
915 03-Jan-86 
610 06.Jan-66 
610 OI-Jan-86 
6!5 06-Jan-96 
755 06-Jan-86 
755 06-Jan-96 

I444 06-Jan-86 
ICI5 06-Jan-86 
1135 07-Jan-86 
910 Ol-Jan-86 
630 OB-Jan-86 
850 08-Jan-86 
955 OB-Jan-86 

1000 ON-Jan-86 
1113 09-Jan-86 
715 09-Jan-86 
720 09-Jan-86 

1055 IO-Jan-86 
715 10.Jan-86 
730 IO-Jan-86 

1112 IO-Jan-86 
912 13-Jan-86 
655 13-Jan-86 
630 Il-Jan-86 
645 14sJan-86 
645 Il-Jan-86 

1142 ll-Jan-86 
642 I4-Jan-86 
855 ll-Jan-86 
915 14-Jm-86 

1052 BOO 
933 930 

103” 900 
3OC 930 
900 9cc 

1052 33: 
930 903 
9!0 900 
930 345 

:ooo 936 
BOO 930 

!700 I!25 
2200 9oc 
1100 900 
I204 900 
! :35 900 
940 935 

2x0 735 
::23 1105 
800 930 

1634 900 
1830 1445 
950 915 
955 900 

1655 900 
845 800 

1032 800 
801 800 

2130 1444 
1700 1015 
1159 1135 
1230 810 
900 BOO 
857 850 

22co 955 
1755 1000 
1150 1113 
I220 BOO 
1130 BOO 
1600 1055 
1800 900 
lb05 900 
2100 1112 
1353 912 
1700 900 
805 800 

1130 800 
1350 800 
1150 !I41 
1445 800 
2031 055 

945 915 

105: 
930 

1030 
330 
93c 

iO52 
930 
930 
‘130 

IOOC 
500 

:t3c 
lb30 
Ii00 
I204 
1235 
940 

1630 
1123 
900 

1630 
1630 
950 
955 

1630 
045 

1032 
807 

1630 
1630 
1158 
1230 
800 
a57 

1630 
1630 
II50 
1220 
II30 
1600 
1630 
I605 
1630 
1353 
1630 
805 

1130 
1350 
II50 
1445 
1630 
945 

I20 
6C 

I20 
3 

60 
:20 
60 
60 
60 
6C 

0 
300 
480 
19C 
240 
240 

c 
420 

0 
0 

420 
120 

0 
60 

489 
0 

120 
0 

120 
360 

0 
240 

0 
0 

420 
360 

0 
240 
180 
360 
480 
480 
300 
240 
480 

0 
180 
300 

0 
360 
480 

0 

;: 
JO 
30 
3 
c 

2: 
30 
30 

-15 
?6 
0 
: 

33 
0 
4 

35 
5 

-5 
18 
0 

30 
.I5 
15 
55 
30 
45 
32 

7 
-I4 
15 
23 
20 
0 
7 

.25 
30 
37 
20 
30 

-55 
30 
5 

18 
II 
30 
5 

30 
50 
a 

45 
.25 
30 

172 
90 

I50 
3 

60 
!42 
90 
90 
45 
24 
0 

305 
510 
180 
244 
215 

5 
415 

19 
0 

450 
105 
35 

II5 
510 

45 
152 

7 
106 
375 
23 

260 
0 
J 

395 
390 

31 
260 
210 
305 
510 
405 
318 
281 
510 

5 
210 
350 

8 
405 
455 

30 
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Ori&al Spreadsheet 

A B C 0 E F c H 
the foreula uould tell Lotus to shoe the tile doun as 800 in ~01.0. 
?ius would enable analysis of dove tile elapsed during buslners hours 
If the tile down eas equal to or later than 800. the actual tile doun 
uould shoe in colwo 0. 

COLUHW P: @IFI P5)1630,163O,P5 I 
The purpore of this forwla is to convert those instances uhere the 
coeputer caee rp after the end of the business day (16301, 
to read as 1630. For example, if the tile up 1~01. PI sat 1800, 
the foreula uould tell Lotus to shou the tme up as 1630 ie col. If. 
If the tile up use equal to or earller than 1630, the actual tiee up 
could shoe In colwn 8. 

COLUHN 5: ~~1YTl85/1001-~1WTl05/1001~‘60 
Thee foreula converts the hours of doer&me into eiautes doun ueinq 
the military tm up Icol.RI and the rilitary tile doun icol.Ql. 
The foreula takes the firet 2 inteqrre (the hour1 of the tine down 
and subtracts it free the first tea inteqcrr of the tile up. 
The reeult is then eultipled by 60 to yield the total nurber of 
hours down, in emutea. This is au interm crlculatlon ueed IP co1 U. 

COLUHl T: i~R5-~~1W1115/1001’100~~-~Q5-~(Ilt(PS/100l’100~)1 

IJ I 1 n 
51 53 SC-88 SCRS I(-Jan-96 
58 54 AC-IO2 KTRA :5-Jan-96 
59 55 ERS.12i ERS !S-Jan-86 
60 56 P-51 9040 !5-Jan-96 
61 57 ERS-“8 L‘ ERS ib-Jan-96 
62 59 P-62 9040 lb-Jan-0 
63 59 G-37 Restrict GW ;?~Jan-Bb 

Tbaa foreula doee the sale thing as the foruula in colurn S, except that 79 
it takes the military tiles recorded and couputee the number of einutes, 80 
the second tuo lntegerr of the eilitary tile, to be able to determine 91 
the nueber of mutea elapsed. This is an interie calculation. Negative 62 
valuer are expected in sole cases. 93 

a4 
CULUIIW u: fS54T51 85 
This formula addr the einutee computed in ~01.5 to the smutes computed 136 
an colum T to arrive at the total number of mutes the computer was 01 
down. 8.3 

89 
CELL U78: psulffu5..u77) 90 
This foreula totals the down tile in wnuter for all of the mtances 91 
ubere the ayet. use down during uorkinq hours. 92 

93 
CKLL u-79: wnlnTlu5..u71) 94 
lhlr foreula coeputee the total number of corputer dwntiee eveeta. 95 

96 
91 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
10.3 

‘3.L Ufl2: tSUUfU5..U771/60 109 
nlS formula cowarts iiautis dwn to hours down. I10 

Ill 

Dirt: III, File Yuc: LOTUSuT.WIS 

64 60 SC-91 SW 
65 61 SC-93 SCRS 
66 62 SC-96 SCRS 
67 63 SC-99 scxs 
68 64 AC-114 hC?RA 
69 65 P-71 9040 
70 66 SC-138 scus 
71 61 SC-140 SCRS 
12 68 SC-142 SCRS 
73 69 SC-141 scris 
I4 10 k-i29 AcIlIA 
75 ?I SC-150 SCRS 
16 72 AC-136 ACTRA 
77 73 AC-139 AClRA 
1e 

2C Jan-36 
2!-Jan-Bb 
1: -lan-86 
23.Jan-86 
23.Jan-86 
23.Jan-86 
24.Jan-86 
24.Jan-86 
24.Jan-80 
24.Jan-86 
24.Jan-66 
27.Jan-86 
28.Jan-86 
29.Jan-E6 

P8ge 26 Tech&d Guideline 3 



Appendix I 
OrQinal Spreadsheet 

N 0 
530 14~J.in-86 
855 15.Jan-86 
900 IS-Jan-86 
800 :6-Jan-86 
645 I6-Jan-86 
715 16-:an-86 
bI5 IT-Jan-86 
b45 ZO-Jan-86 
b30 21.Jan-86 

II20 21.Jan-86 
630 23-Jan-86 
135 23.Jan-86 
545 23.Jan-86 
843 24-Jan-86 
928 24.Jan-86 

1100 24-Jan-86 
1138 24.J&n-86 
845 24-Jan-86 
630 27.Jan-86 
810 28-Jan-86 

:013 29.Jan-86 

? 0 R 5 
2204 800 lb30 480 
952 855 952 60 

2100 900 1630 420 
lb35 800 1630 480 
1830 800 1630 480 
!720 800 1630 480 
815 800 815 0 

1030 800 1030 !2C 
1025 800 1325 120 
I229 :120 1229 b0 
1420 8CO 1420 360 
1435 800 1435 360 
1530 800 1530 420 
918 a41 910 60 

1020 928 !020 60 
1115 1100 Ill5 0 
1223 1138 :223 60 
904 845 904 60 

II25 800 1125 180 
812 810 812 0 

1050 1013 1050 0 
Total slnutes doua 
Nunbcr of !nstmccs 

Total hours dour, 491 

T 
30 

3 
30 
IO 
30 
30 
I5 
IO 
25 

9 
20 
15 
IO 

-25 
-8 
I5 

-I5 
-41 
25 

2 
37 

u v 
510 

57 
450 
510 
510 
510 

15 
150 
145 
69 

380 
395 
450 

35 
52 
:5 
45 
19 

205 
2 

31 
14730 

13 

her: 2 Job Code 999406 
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A a C 0 e F G H iJ I( il 
RETIEHER COMENIS: Spreedebeet fareuler. 1091~ end docueen:atlon iI! 

rcvlcwed arid found to be ok. 113 
III 
I!5 

REFERKNCER COllllENTS: 116 
I17 
II8 
II9 
120 
121 
I22 

CONTROL TOTALS: 123 
Number of lteea IP thie selection [cell U79]: 73 124 

125 
total elmtee dove durmq bus. houra [ccl I U781: 14.730 126 

i27 
128 

Preparer: Rev1eutr: 129 
-____-_------_ ____.___-_____ 130 
Joe Evaluator Selly Supervlror I31 

lhte: May 15, 1986 Date: by 25, 1986 I32 
133 
134 

Rtferencer: 135 
136 
137 

D&e: 138 
139 
I40 
141 
I42 

Dirk: III. File Nut: LOTOSW.yIS 
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Appendix I 
OrQinal Spreadsheet 

-- 
Paqt: 3 Job Code 999406 
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Appendix II 

Referencer-Reviewed Spreadsheet 

A B C D E I G II IJ C L II 
mC0PY.m CODE 999406 @WeI: Jot h’blU&tOr 6/26/86 2 

3 GAO Source FllC/ 
COIII~T: Ihr sprtadehett co&aloe the copy of LOTUSBKF.WIS 4 I.D.(Pege I) Syrtw Uorn Datt Dote 

after the rtftrrnctr her reviewed it. 5 I c-4 Btetrlct CAFS 03-Jea-86 
6 2 B-29 Bwtrlct BAIll 03-Jen-86 

__--__----_______.__.~--~-----~--.---------~-~~-----.------------------- 1 3 E-246 MS 03-Jen-86 

WCUI(BwTAIIOll 

sPRrAosum LAYOUT: Cell Ref. 

Dncultnt&tlon Itctlon AI. .U138 
Data sect100 J2. .?ll 
C0tputat10n end APelPele Q2..U88 
lornula explaartmr A51..lfllO 
Crittrlot rmqt NON1 
Ptvwtr’t coutntt A112..H114 
Ptf*rencer’e cottttte All6..H121 
Control rtctlon A123. .Hl26 

JOB TIILe: Lotus Ptftrtncmg tad Docuatntetlon Proltct 
CODI: 999406 

TITLI: Schrdule of Cotputtr SPettt Dntnt~rt for ha 1906 

PUPYW: To dtttniw the nutbtr of titttte tbe colputtr tee dot8 
durmg buamea hours ot e qlrta deP. 

DLSCWTIOI: Thie II e echtdult of dotr tmt end date for e lupt 
cttpattr sytttt. The intent of the mrlya~a I) to detertint tbt 
mount of tint tbt syattl ttt dwn dunng butiattt hour, end the 
itprct on aptray optrrtlote end other uetre. The ddtr trot tbie 
tpnrdabttt ml1 be cotbittd elth dete oe a9taeP trenrrctionr to 
dtttnint the mpect. 

SOIJM: Cotputtr tltttt logr (ttt pqt rtftrttcr nwkr IP colura I) 

DATA ILpIpICA!IOW: All 73 Ltttn tere checked beck to tbe 
tyettr lo9 end found to bt eccurete. 

CRITUIA AND ASSUllPTIOllS: 

ktintct boure i The houra lkattm Steadrrd Imt) bttwtt uhieb 
Agrtcy h2’1 offxrc ert open to the gettrel public 
10800 to 1630 houreJ. 

lark drye = llonder throupb IridaP, except for holldeyc 
(Jewtry 1 end 20 I. 

COMNN Q: 91IfN5~800,800,N51 
Tbt purpoet of that formula ir to convert tbott ~wtrncw there tbt 
computtr WI dotr prior to the ttert of the butlotte dry IpOOl, 
to rtrd ae 800. 1or exrrplt, if the tmt don lcol. WI tee 0630, 

Did: III. hit Nttt: RUCOPI.IIS 

8 4 G-211 Rtatrkct 6lJC 03sJet-86 
9 5 K-12 Ptrtr~ct KIPl 03-Jen-86 

IO 6 C-56 Brstrlct CAR 03-h-86 
II 7 I-104 lieetrlct ZAZII 03-Jan-86 
12 8 I-28 ltatrlct IA1112 03-Jew86 
I3 9 I-32 lltrtrlct IAINl 03-Jeo-86 
I4 10 I-31 Rratrlct IA115 03-Jee-86 
I5 I1 E-48 Ptttrlct 91112 03-Jee-86 
16 12 I-02 Ptttrrct ZAIH3 03-Jan-86 
I7 13 I-84 Rwtrxt IAIll4 OS-Jet-86 
18 14 55-3 SSNAD 03-Jea-86 
19 15 11-12 OIllAD 03-JAII-86 
20 I6 P-40 9040 03-Jee-86 
21 I7 AU-22 AIISTU 03-Jar-86 
22 I8 All-22 MlIN 03-Jet-86 
23 19 W-31 US 03-Jet-86 
24 20 AI-23 ANLCC 03-Jea-86 
25 21 MS-21 MSUC 03-Jtn-86 
26 22 AIlP-11 AllPAR 03-Ju-86 
27 23 MP143 ABPU 03-Jet-86 
28 24 M-68 NIIUII 06-Jan-86 
29 25 TO-31 TDIW 06-Jea-86 
30 26 Z-56 Btttrlct ZtIFl 06-Jen-86 
31 21 AM-75 AIllIP 
32 28 SS-25 55119 
33 29 SC-24 SCRS 
34 30 us47 US 
35 31 AC-58 ACTPA 
36 32 EM-59 US 
37 33 SC-31 SCPS 
38 34 AC-61 ACTRA 
39 35 AilR-81 MUP 
40 36 W-65 US 
41 31 AC-67 ACTRA 
42 38 C-32 cm 
43 39 us-73 US 
44 40 SC-40 SCRS 
45 41 AC-78 MYRA 
46 42 W-80 US 
41 43 P-37 9040 
48 44 SC-46 SCRS 
49 45 P-42 9040 
50 46 SC-U SCPS 
51 47 n-12 ATI?? 
52 48 R-16 pItI 
53 49 SC-78 SCPS 
54 50 AC-84 ACTU 
55 51 SC-86 SW 
56 52 CBS-96 US 

06-Jet-86 
06-Jet-86 
06-Jan-86 
06-Jtn-86 
07-Jan-86 
Ol-Jar-86 
08-Jan-86 
08.Jan-86 
08-Jat-86 
08-Jan-86 
09-5~16 
09-J4n-86 
09-Ju-86 
IO-Jan-86 
IO-Jur86 
IO-Jan-56 
IO-J&Y-O6 
13-Jan-86 
l3-Jan-86 
Il-Jw86 
ll-JIP-86 
II-Jan-86 
I4-Jea-86 
I(-Jew86 
I4-Jea-86 
14-Jea-86 
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Appendix ll 
Referencer-Reviewed Spreadsheet 

w a P 0 R s 1 U I 
--------Inter11 cdlculd~oa------ Wulbcr of UP 

T1rc Doua TllC up Tlae-down Ime-up HourY COnYrt lllauter convrt unutee down CHE 
I24 Hr.Clock) Date UP 124 Hr. Clock1 Bus Hours IDI Bus Hour8 IUI to llnutes (HI to nlnutes IHI dur but brl IRK 

610 03-Jan-i6 1052 800 1052 
730 03-Jan-86 930 800 930 
515 03-Jan-86 1030 800 1030 
610 03-h-86 800 800 800 
415 03-Jmre6 900 800 900 
830 03-J&n-86 1052 830 1052 
700 03-Jan-86 930 800 930 
755 03-Jan-86 930 800 930 
845 03-J&n-86 930 845 930 
936 03-Jut-86 1000 936 1000 
410 0%JarA 800 800 800 

1125 03-Jan-86 1700 1125 1630 
610 03-Jan-86 2200 800 1630 
720 03-Jan-86 II00 800 II00 
720 03-Jan-86 1204 800 I204 
722 03-Jan-86 1235 800 1235 
935 03-Jan-86 940 935 940 
935 03-h-86 2300 935 1630 

1105 03-Jan-86 II23 1105 1123 
715 03-Jan-06 800 800 800 
900 OFJan-86 1634 900 1630 

1445 03-Ju-06 1830 1445 1630 
815 03-J&n-86 850 el5 850 
610 06-Jan-86 955 800 955 
610 06-Jan-86 1655 800 1630 
615 06-Jan-86 045 800 845 
755 06-Jan-86 1032 800 1032 
755 06-Jan-86 807 BOO 801 

1444 06-Jan-86 2130 1444 1630 
1015 06-Jw86 1700 1015 1630 
1135 07-Jut-86 1 I56 II35 1158 
810 07-Jaa-86 1230 810 1230 
630 Oe-Jan-86 800 coo 800 
850 oe-Jwr86 851 550 857 
955 OB-Jan-e6 2200 955 1630 

1000 Oe-Jure6 1755 1000 lb30 
1113 09-Jan-86 1150 III3 1150 
715 09-Jan-86 1220 800 1220 
720 09-Jan-e6 II30 BOO 1130 

1055 IO-JarI-86 1600 1055 1600 
715 Io-Jul-e6 1800 800 1630 
730 IO-Jan-86 1605 800 1605 

I 112 lo-Jm-86 2100 1112 1630 
912 13-Jan-86 1353 912 1353 
655 13-Jan-86 1700 800 1630 
630 I4-Jan-e6 eo5 800 805 
645 l4-Jan-e6 1130 800 II30 
645 I4-Jan-86 1350 800 1350 

II42 Il-Jan-86 II50 II42 1150 
642 Il-J&a-B6 1445 coo 1445 
855 l4-Jan-e6 2031 855 1630 
915 Il-J&a-86 945 915 945 

120 52 I72 
60 30 90 

I20 30 I50 I 
0 0 0 

60 0 60 
I20 22 I42 
60 30 90 ? 
60 30 90 
60 -15 45 
60 -36 24 

0 0 0 
300 5 305 
480 30 510 
180 0 180 
240 4 244 T 
240 35 275 

0 5 5 
420 -5 415 

0 18 18 
0 0 0 

420 IO 450 
I20 -I5 I05 

0 35 35 
60 55 115 

400 30 510 
0 45 45 

120 32 152 T 
0 7 7 

120 -I4 I06 
360 I5 375 

0 23 23 
240 20 260 

0 0 0 
0 7 7 

420 -25 395 
360 30 390 

0 37 37 
240 20 260 
I80 30 210 
360 -55 305 
480 30 510 T 
400 5 485 
300 I8 318 
240 41 281 
480 30 510 

0 5 5 
180 30 210 
300 50 350 

0 8 e 
360 45 405 
480 -25 455 

0 30 30 

Job Cod,: 999406 
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Appendix II 
Referencer-Reviewed Spreadsheet 

A B c D B P G II 
the forxula would tell Lotue to M~OU the tlxe dove de 800 IB ~01.0. 
Thor could enable analyelr of down tme elapeed durmq buemeee boure 
If the tmc down ear rqutl to or later than 800. the actual tlxe doxn 
would rhoe II colurn Q. 

COLUIIN I: ~1PIP5)1630,1630,P5~ 
Ibe purpoee of thle forxula II to convert tboee mstancee uberc the 
computer caxe up after the cod of the buemere day (16301. 
to read II 1630. Tar cx~plc, If the tire up fcol. PI wee 1800. 
the forxula would tell Lotus to thou the tme up ae 1630 1~ col. A!. 
If the tlxe up me equal to or earlier than 1630. the actual tlxe up 
would ebor II colurn P. 

COLUllY S: ~~IWT~P5/1OO~-~IWT~Q5/1OO~l’6O 
Ihia forxulr cowertr the bow of doxntme Into amtee down ur1ag 
the xilitrry tme up lcol.Rl and the xilitary tire down (col.Q). 
The forxulr takes the first 2 mtegere (the hour1 of the tlxe down 
and tubtrrcts It frox the firer two integere of the tme up. 
The retult II then xultlpled by 60 to yield the total nwbtr of 
hours down, IP xmutee. TIM lx an Interm calculation used XI co1 U. 

I J I( 
57 53 sc-ee 
58 54 ~-102 
59 55 m-121 
60 56 P-57 
61 57 ml28 
62 58 P-62 
63 59 G-37 
64 60 SC-91 
65 61 SC-93 
66 62 SC-96 
67 63 SC-99 
68 64 AC-114 
69 65 P-71 
70 66 SC-138 
71 67 SC-140 
72 68 SC-142 
73 69 SC-147 
74 70 AC-128 
75 71 SC-150 
76 72 AC-136 
77 73 AC-139 
7.3 COLUliW T: LIP5-~~1ITIP5/1001’100~~-~Q5-~~1~TfP5/100~’100ll~ 

fhie formula dwe thr cue thmq ee the forxulr in colum 5. except that 79 
It takee the xllitrry tInea recorded and computer the number of xmutee, 80 
the recond tno inteqerx of the xilitery tire, to be able to dcterxme 81 
the number of amtea elrpeed. Thea II an mterlx crleulatioa. ileqative 82 
valuee are expected IP xoxe caeee. 83 

84 
COLUIUI U: lS5*T5) 85 
Thie fonulr tdde the mutee computed in ~01.5 to the xinutrx computed 86 
in coluxn T to arrive et the total nunkr of minutes the computer uaa 87 
down. ee 

89 
cru me: ww5..u11~ 90 
Thix forrula totale the doun tlxe in einutee for all of the ieatmcee 91 
where the eyntex me down during rorkmg hour,. 92 

93 
cat u19: wURIU5. .u77 I 
This formula corputer thr total amber of coxputrr doer&me eventr. 

CELL U82: Mll~U5..U77)/6O 
Thee foruula converts xlnuter down to bourn doun. 

94 
95 
96 
97 
98 
99 

100 
101 
I02 
I03 
104 
105 
106 
107 
108 
109 
110 
III 

L II 
SCBS I4-Jen-86 
ACTRA l5-Jen-86 

ERS IS-Jen-86 
9040 lb-Jan-86 
ERS lb-Jan-86 

9040 16-Jan-86 
Rertrict GUP I?-Jan-86 

SCPS 20.Jan-86 
SCRS 21 -J&n-86 
SCRS 21-Jan-86 
SCRS 23-Jan-86 
AURA 23.Jan-86 
9040 23.Jan.-86 
scns 24-Jen-86 
SCBS 24.Jan-86 
SCBS 24-Jen-86 
SCPS 24-Jen-86 
ACTEA 24-Jan-86 
SCRS 27.Jan-86 
ACTSA 2a-Jan-06 
ACIRA 29.Jan-86 

Dirk: IYZ, MC Waae: PIKOPI.IIS 
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Appendix II 
Referencer-Reviewed Spreadsheet 

N 0 P Q R 5 ? U V 
530 14-Jan-86 2204 800 1630 480 30 510 r 
e55 15-Jan-86 952 055 952 60 -3 57 
900 15-Jan-86 2100 900 1630 420 30 450 
BOO 16-Jan-86 1635 800 1630 480 IO 510 
645 16-Jan-86 1830 800 1630 480 IO 510 
715 16-Jan-86 I120 800 1630 480 10 sio 
615 Il-Jan-e6 815 800 815 0 I5 15 
645 20-Jan-86 1030 800 
630 21-Jan-86 1025 800 

1120 2l-Jbn-86 1229 I120 
630 23-Jan-86 1420 800 
735 23-Jaa-86 I435 800 
545 23-Jan-86 1530 800 
843 24-Jan-86 918 843 
928 24-Jan-06 1020 928 

I100 24-Jan-86 1115 1100 
I I38 24-Jan-86 1223 1138 
845 24-Jba-86 904 845 
630 27-Jan-66 II25 800 
eI0 28-Jon-06 812 810 

1013 29-Jan-86 1050 1013 

1030 I20 
1025 I20 
1229 60 
I420 360 
1435 360 
1530 420 
918 60 

I020 60 
III5 0 
1223 60 
904 60 

1125 I80 
812 0 

1050 0 
Iota1 unum down 
Wurber of Inrtmer 

Total hours down 491 

30 
25 
9 

20 
35 
IO 

-25 
-8 
I5 

-I5 
-4i 
25 
2 

37 

I50 
I45 
69 

380 1 
395 
450 

35 
52 
15 
45 
I9 

205 1 
2 

37 
14730 

73 

Prqr 2 Job Code: 999406 
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Appendix II 
Referemedeviewed Spreadsheet 

A B C D 1 t 6 II IJ f L II 
PIfInn c@fi##?s: Sprrddrhrtt fOrIUld#, 109X dOd dOCUl~dtdtlOP 112 

rrrlmd dud found to be ok. 113 
I14 
II5 

lIkTEXE#C~ CONHIWIS: Ibr itcnr identlfld ultb d i 18 colum I we 116 
trdCrd bdct t0 Iy#tOl lO(d and the fOrlUldd U#d 117 

t0 CdlCUldt@ dldpddd tile “It. Ch@Ck,dd. All Wrt 110 
found to be ok and qrr. ultb th report II9 
pr~rrntrtloil. 120 
Irror found II cell 1182. 121 

122 
collTIoL TOTALS: 123 

lumber of ltm id tblc wlrctloa [ccl1 U79]: 73 124 
125 

Totdl mute@ down durlaq bw. hours [cell Ul(l]: 14,710 126 
127 
128 

Prrpdrcr: Pwinnr: 129 
-_------_--__- -_-___--_-____ 130 
JO. fVdhdtOr Sdllr Superndor 131 

Ddte: iidl 1% 1986 Ddtr: fldr 25, 1986 132 
133 
134 

Pebnncrr: 135 
------_______- 136 
Chuck Chrckrr 137 

Ddtt: Juu 26, 1986 138 
139 
140 

Dlrk: III. ?ilr llur: iWCO?T.UtS 
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Appendix II 
Refexencer-Reviewed Spreadsheet 

w 0 P D R s 1 u 1 

?d(e 3 Jh Code: 999406 
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Appendix III 

F’inal Comcted Spreadsheet 

A B C c E P I; H 
tIllAL.!4Ks CODE 999406 Preparer: Jce Evaludtor b!27!86 

COW?EYT: Thir spreddeheet co”td,“S the floe: corrected “CC9lOP 
of L0tUSRKt.YtS. 

DKUl!EN?AIION 

SPREADSHEET LAYOUT: Cell Ref. 

DoculcPtrt1on SeCtLoP A8..Hl38 

Ddtd SeCtIOn JL..Pll 

COlpUtdtlOn and Andlysls 02. .U88 
Forrula CXpldPdtlOns A5l..HllD 
Crltdrlon range R.36. .R88 
Rcv1tuer'r COlltnt¶ A112..Hll4 
Reftrtacer’~ cowtots All6..H121 
CoPtrol seCclOn Al23. .Hl2b 

JOB TITLE: Lotua Rtfcreaclng and Documcotat~oo Project 
CODC: 999406 

TITLE: Schedule of Corputer Syctca Dowatma for Jdn 1986 

PIJXPOSB: lo determe the mber of moutes tbt cmputer eae down 
durlnq worklag hours oo a givea day. 

DESCRIPTION: Thla II a schedule of down tine and date for a ldrqe 
coiputrr oyaten. Ihe Intent of the aoalyrlr IS to determe the 
amount of tmt the ryrtel “as down durmg bu#mess hour%aaPd tbe 
mpdct oo agency operatloos and other uscre. The data fro1 thlr 
spreddrbret ~11 be combmd rltb dota OD agency trarmctlons to 
detcrmt the Impact. 

SOURCE: Codputer rystcl logd (see page refereace audber lo coludn IO 

DATA IIPIIICATIDY: All 73 Itees Here checked back to the 
#yttel log dad found to be accurate. 

CPITSA!IA AND ASSUKFTIONS: 

Buo~nerr hours = The hours (Ealtera Stdnddrd 111tl bctvcen uhlch 
A9cacy ZYZ’r offlcecr ale opeo to the qeaerrl public 
(0800 to 1630 hourr). 

York ddrd : ffonday through Friday, except for holiddyr 
IJanuary 1 and 201. 

WMULA ~1PLAllATIOWS: 

CDLIJU 0: p1F(W5<800,800,N51 
The purpom of this fonula IS to convert those mtances where the 
computrr Ids down prior to the start of the busmets day l8001, 
to road dl BOO. tOr cxdnplc, if the tine douo Icol. WI Ydd 0630, 

DimA: IYZ, Ptle Wade: PIWAL.YKS 

. 

I J K 
‘ 
3 GAO Source 
4 I.D.lPege II 
5 I c-4 
b 2 B-29 
7 ! R-246 
a 4 6-28 
9 5 E-12 

10 b C-56 
Ii 1 z-104 
12 a I-28 
13 9 I-32 
14 10 I-37 
15 II E-48 
lb 12 I-82 
17 13 I-84 
18 14 s-3 
19 15 u-12 
20 lb P-40 
21 17 AA-22 
22 I8 AH-22 
23 19 BPS-31 
24 20 All-23 
25 21 A15-27 
26 22 AIP-II 
27 23 AllPE43 
28 24 Nil-68 
29 25 TO-37 
30 26 Z-56 

L n 

F!lC! 
syster .?oun Date Doun 

Restrict CAFR 03.Jan-86 
Regtrict BAIl Ol-Ian-86 

MS 03.Jan-86 
Restrict GUI 03.Jan-80 

Restrict EKIFI 03-J&n-86 
Restrict CAPT 03.Jan-86 
Restrict ZA!!l 03-Jan-8b 

Rtttrtct IAIl 03-J&o-86 
Rertrlct IAMI 03.Jm-80 
Restrict !A!115 03-J&n-66 
Rertrlct ElIP2 Ol-Jon-86 
Rertrict IAIl! O!-Jan-86 
Rertrlct IAII(4 03-Jan-86 

WAD 03-Jan-86 
EIWAD 03-Jan-8b 
9040 03-Jon-8b 
AI(STU Ol-Jan-86 
AMIN 03-Jan-86 

ERS 03-Jan-8b 
AlLoc 03-Jan-86 
Ansoc 03-Jan-86 
AllPAR 03-Jsn-86 
A)IPEL 03-Jan-86 
nnren 06-Jan-86 
IDIRO Ob-Jan-66 

Rertrlct ZTIFI 06-Jan-Bb 
31 27 AIIR-75 
32 28 s-25 
33 29 SC-24 
34 30 ERS47 
35 31 AC-58 
36 32 M-59 
?7 33 SC-31 
38 34 AC-61 
39 35 AKR-87 
40 36 ERS-65 
41 37 AC-67 
42 38 C-32 
43 39 m-73 
44 40 SC-40 
45 41 AC-70 
46 42 ERS-80 
47 43 P-31 
4.3 44 SC-46 
49 45 P-42 
50 46 SC-58 
51 47 ET-12 
52 48 ET-lb 
53 49 SC-18 
54 50 AC-64 
55 51 SC-66 
56 52 ERS-96 

AlREP 
SSWAD 
SCRS 
ERS 

ACTRA 
ens 

SCRS 
ACIRA 
AHREP 
ERS 

ACTRA 
CIDS 

ERS 
scus 
ACTRA 

ERS 
9040 
SCRS 
9040 
SCRS 
ET112 
BTIF4 
SCRS 
ACTRA 
SCRS 
ERS 

Ob-Jan-Bb 
Ob-Jan-86 
Ob-Jan-86 
06.Jan-86 
Ol-Jdn-86 
Ol-Jan-86 
OB-J&l-86 
08-Jan-56 
08-Jan-Rb 
08-Jan-86 
09-Jan-86 
09-Jan-86 
09-Jan-86 
IO-Jan-86 
IO-Jdn-86 
IO-Jon-B6 
IO-Jan-8b 
l3-Jan-86 
13.J&o-86 
I4-Jan-8b 
Ik-Jan-66 
14 -Jan-86 
I4-Jan-86 
ll-Jan-86 
ll-Jan-86 
14 -Jan -86 
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Appendix III 
FInal Cbreckd Spreadsheet 

II 0 P 0 R s 1 u I 
--------Interm calcul~ion----- Wusbcr of REP 

Ilrc Doun ?1rc up Tile-down Ime-up Hours convrt Ifmuter convrtalnutes dom CHK 
124 Hr.Clock) Date Up I24 Hr. Clock1 Bus Hours IDI aus Hours IlJi to mnutes (HI to mutes IHldur bus brs HRK 

610 Who-i6 1052 800 1052 I20 52 172 
730 03.Jan-86 930 800 930 60 30 90 
515 03-Jan-86 1030 800 1030 I20 30 I50 7 
610 03sJan-86 800 800 800 0 0 0 
415 03-Jan-86 900 800 900 60 0 60 
830 03-Jan-86 1052 830 1052 120 22 I42 
100 03-Jan-86 930 800 930 60 30 90 1 
755 Ol-Jan-86 939 800 930 60 30 90 
845 03-Jan-86 930 045 930 60 -15 45 
936 03-h-86 1000 936 1000 60 -36 24 
410 03-h-86 800 800 800 0 0 0 

1125 03-Jan-86 1700 1125 1630 300 5 305 
610 03-Jan-86 2200 800 1630 480 30 510 
720 O’J-Jan-86 1100 800 Ii00 180 0 le.0 
720 03-J&n-86 1204 800 I204 240 4 244 I 
722 03-Jan-86 1235 800 1235 240 35 275 
935 03-Jan-86 940 935 940 0 5 5 
935 03-Jan-86 2300 935 1630 420 -5 415 

1105 03-Jan-86 1123 1105 1123 0 I8 18 
715 03-Jan-86 800 800 800 0 0 0 
900 03-h-86 1634 900 1630 420 30 450 

1445 03-Jan-86 1830 1445 1630 120 -15 I05 
815 03-Jan-86 850 815 850 0 35 35 
610 06-Jan-86 955 800 955 60 55 115 
610 06.Jan-86 1655 800 1630 480 30 510 
615 06-Jan-86 045 800 645 0 45 45 
755 06-Jan-86 1032 a00 1032 120 32 152 2 
155 OL-Jan-86 801 800 a07 0 7 1 

1444 06-J&l-86 2130 1444 1630 120 -14 106 
1015 06-Jan-86 1100 1015 1630 360 15 375 
1135 01-Jan-86 1158 1135 1158 0 23 23 
e10 07-Jan-86 1230 810 1230 240 20 260 
630 O8-Jw86 800 BOO 800 0 0 0 
850 oe-Jan-80 857 850 851 0 I 7 
955 O&Jan-86 2200 955 1630 420 -25 395 

1000 oe-Jarl-86 1155 1000 1630 360 30 390 
1113 09-Jan-86 I150 1113 1150 0 37 31 
715 09-Jan-86 I220 800 1220 240 20 260 
720 09-Jan-86 1130 800 II30 180 30 210 

1055 lo-Jan-86 1600 1055 1600 360 -55 305 
115 IO-Jan-86 1800 800 1630 480 30 510 1 
730 IO-Jan-86 1605 800 1605 480 5 485 

1112 IO-Jan-86 2100 1112 1630 300 18 318 
912 13-Jan-86 1353 912 1353 240 41 281 
655 13-Jan-86 1100 800 1630 480 30 510 
630 Il-Jan-86 805 800 805 0 5 5 
645 I4-Jan-66 1130 800 1130 180 30 210 
645 14-h-86 1350 800 1350 300 50 350 

1142 I4-Jan-86 1150 1142 1150 0 a 8 
642 I4-Jan-86 1445 BOO 1445 360 45 405 
855 I4-Jan-86 2031 855 1630 480 -25 455 
915 I4-Jan-86 945 915 945 0 30 30 

Paqc 1 Job Code: 999406 
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Appendix Lll 
FInal Corrected Spreadsheet 

IJ I L 
57 53 SC-l SQS 
58 54 K-102 Acm 
59 55 us-121 ws 
60 56 P-51 9040 
61 57 LB-128 ws 
62 58 P-62 9040 
63 59 6-37 hrtr1ct cur 

II 
!4-Jan-86 
I)-J1o-‘Jb 
15.Jw86 
1 b-Jan-66 
16-Jn-16 
16.Jrr-86 
l7-J1n-86 
20-JWI-86 
Zl-Jwl-86 
2l-Jea-86 
23-J&m-ES 
23-h-86 
Zl-Jar-06 
24-Jb1-66 
24-J11-66 
24-Ju-8b 
24-Ju-lb 
24.Ju-M 
21-Jrl-a6 
28-Jar-8b 
29-Jb1-86 

A B c D E P r, II 
the formula would tell Lotus to shou the tmc dovn bm SO0 in ~01.0. 
Ths would enable aobly~ls of doen time elapred durloq bu¶tness hours. 
If the tme doen was equal to or later than 800, the actudi tm doma 
would shou In coluw~ 0. 

COLUM 8: b1FlP5~1630,1630.P51 
The purpose of this for1ulr IS to coovert those 1nstaPCCs vhere the 
co1puter care up after the end of the busmess day (16301. 
to reed es 1630. For exrrple. 11 the tine up Icol. PI “as 1800. 
the forrula uould tell Lotus to show the tlw up es I630 II col. 8. 
If the tine up ~1s equal to or carl~er than 1630, the sctual tme up 
could rhoe ,r~ colurn R. 

COLUHW 5: l91W1lP5/100~-91YT~U5/10011’60 
fbls foriula converts the hours of doer&me tnto mutes doua win9 
the 1liltery tme up lcol.Pl and the 1llttary tme doua Icol.UI. 
The formula taker the first 2 lnte9ers (the hour1 of the tme dour 
end rubtrsctr It from the fIrat tuo Megerr of the tme up. 
The result IS then 1ultlpled by 60 to yield the tot11 nulbcr of 
hours down, IP unum. Tb~r IS tn lnteru crlcul1ttoa used IP co1 U. 

64 60 SC-91 
65 61 SC-93 
66 62 SC-96 
(11 b3 SC-99 
68 64 AC-114 
69 65 ?-II 
10 66 SC-13 
II 67 SC-140 
72 60 SC-142 
73 b9 SC-147 
14 10 AC-128 
75 71 SC-150 
76 12 AC-13b 
17 13 AC-139 
70 COLUlUl T: llR5-~91w1lB5/100~‘10011-IP5-l91WTl95/1001’10011) 

tblr fomula doer the s11e thmq a, the fomulr II colunn 5. except that 79 
it trker the wlltrry tiles recorded &nd coiputea the nurber of imutes. 80 
the second two mtegers of the mlltary tme. to be able to d*terlm 01 
the nwber of mmutes claprcd. Thus IS an mterli calculation. Nqrtlve 82 
valuer are expected IP 101~ cases. 03 

84 
coLullw u: tss+r51 85 
1h1s for1ulr addr the mutes coiputed 18 co1.S to thr imtea colputrd 06 
1n coluin 7 to arrive at the tot11 nurber of wnute1 the corputer 011 87 
dora a0 

89 
cm un: wll(u5..u77I 90 
Ihi forwla totrlr the down tine in unutea for all of the m1taaces 91 
where the syste1 “.I dova dump buemerr hours. 92 

93 
CELL u79: 9Coullr~u5..u77) 94 
This fo11ula corputw the total number of corputer dovntme events. 95 

96 
CELL MO: ~~DCOUYtlU4..U71,O,P87..ne~l~ 91 
The purpo,. of thll for1ulr IS to count all of the cell1 IP COluM u 90 
that have 1 value of sero, 1.e. the nurber of mt1nco1 rbere thorr 99 
111 no dove tm durm9 businere hours. The critcrlon range for tblr 100 
drta btre function IS located In cell1 88?..PB8. 101 

102 
CELL UBI: IU79-UBOI 103 
The purpore of thir for1ul1 11 to corpute the total aunber of domtmr 104 
evtnte thrt resulted In imutes down dumg burlnear hours. 105 
?be number of events vlth PO dountme durmq burmte hour1 1~111 U80) 106 
11 wbtrtcted fro1 the tot11 nulbrr of downtme events (cell U79l. 101 

I08 
CELL U82: WllIU5..U771/60 
thl1 foreuls converta tbe imute dm to hour8 down. 

109 
110 
III 

Dick: IYl, llle llue: PIWAL.UIS 

SCIS 
SCIS 
SCIS 
ms 
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P 
2204 

95: 
2100 
1635 
1838 
I120 
815 

1010 
1025 
1229 
1420 
1435 
1530 
918 

1020 
III5 
I223 
904 

;125 
812 

P R s IJ V 
800 1630 480 ?? 5!3 T 
855 952 bfJ -1 51 
900 lb30 420 IO 4:: 
800 1630 480 IO 5lr! 
800 lb30 400 70 5!0 
800 lb30 480 30 510 
800 815 0 I5 I5 
a00 1030 120 M 1% 
000 IC25 120 :5 :o 

1120 1229 b0 9 69 
100 1420 3bO 20 380 T 
800 1435 361: 35 395 
800 1530 420 ?? 450 
843 9iP 60 -‘r, . . 35 
928 1020 ha -6 52 

1100 1115 0 15 !! 
1138 1223 60 -15 45 
045 904 b0 -41 19 
800 :I25 !80 25 205 1 
810 812 0 2 2 

!013 I050 !l 37 
Total ulnuter down 14730 
Number of htrnco 13 
Nuabcr ulth 0 dountme 4 
Nunher ulth non rcro dountme BP 
:otdl hour4 dour, 245.5 

CIIfExIOn PANGE 
dur bus hrr 

0 

:ob Code: 999400 I 
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Appendix tlI 
Pinal Co- Spreadsheet 

A B C 0 E F G H i: I; 1 I( 
RE9IEYER COMIENIS: Spreadsheet farnul&,. logic dnd docunentatlon I!2 

revlewd and found to be ok. 113 
Errorr in cell UB2 corrected. iI4 

il5 
REPERENCER COIIIENIS: the ltemn ldcntlfled with d T L” coluan V wre 116 

traced back to syster logs and the fornulac used II7 
to calculdte clapred tut were checked. All “cr.? II8 
found to be ok and agree with the report 119 
prercatatlon. I20 
Errors ill cell U82 corrected. I21 

122 
CONIROL TOIALS: 123 

Nunbcr of itens IP thla relectlon [cell U79): 13 I24 
No. of mtances down during bus. hourr [cell Ml]: b9 I25 
Total alnutea down durq bur. bourr [cell U78]: 14.130 126 

127 
126 

Preparer: Rcv~eucr: 129 
-------_______ __.___________ 130 
Joe Evalurtor Sally Supcrvllor 131 

Date: llny 15. 1986 Date: June 26.19Bb 132 
I33 
134 

Pcfercacer: I35 
-----_________ I36 
Chuck Checker 131 

Date: June 21, 1986 I38 

I Disk: III, l11r Nrw: I1NAL.W 
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Appendix III 
Final Cmxmted Spreadsheet 

N 0 P 0 R s : u V 

igr 3 Job Code: 999406 
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Appendix IV 

Spreadsheet Extract 

A 9 C 3 E F I; Y 
ICTRA.YKS “994Ob Preparer: Snlir Supcrvlsor b/:6/& 

Content: Ihis II dn extract of kCTRA file records frox L0TUSPIF.W 
bmd on the follouinq critcrld: 

Syctcs Down 
ACIRA 

DWUllENIATION 

SPREADSHEET LAYOUT: Cell Ref. 

Docurentation :ectioo Al2..H138 
Data mtlon J:..PI4 
Computatloo and Aaalyr~r U2..Ulb 
Por1ula erpldnatlonl A55. .Hl07 
kr0t None 
Rcvwm’r cosstatr Allb..Hllf 
Rtftrcnccr’t consents NOIIE 
Control sect108 NONE 

JOB TITLE: Lotur Rcfcrcnclq and Docustatat~on Proltct 
CODE: 999406 

TITLE: Schedule of Coxputtr Systti Dountmc for Jtt I986 

PURPOSE: To dttcrx~nc tbc nurbtr of tlautcr the coaputrr 148 dour 
during uorkm9 hours on 4 given day. For AflRA records only. 

DBSCPIPtION: Thla II a schedule of dovn tmc and date far I lrqr 
coxputtr syattn. the Intent of the 4mlym14 II to dmrtim thr 
rrouat of tltit the ryrttr wax down durlap working hourr and the 
lrpact on .qtrvq operatlonc rod other users. The data from tblx 
tprtrdrhttt UIII be coxbmd with data on rgrncy trrmctiona to 
dtttrxlac tbr ispact. 

souPco: LOfUSREF.YIS 

DATA IIPIPICAIION: All itmx 11 LOTUSREF.YIS were cbtcktd to tht 
ey:tati log and found to bc tccurtte. 

CRITERIA AND ASSUIPTIONS: 

Bualnts# hour: = The how (F&tern Standard Tlrtl betwtn ul~h 
Agrac~ IYZ’x offlew arc opa to the 9ratrtl publlc 
(0600 to 1630 hourxl. 

York drya : flondar through Friday. except for holldayx 
IJmuary I aad 201. 

FOPHULA EXPLANATIONS: !fron LOTUSPEF.ICSI 

Disk: 112. Flit Nrrt: ACTPA.UIS 

i J I : II 
2 
3 GAO 5Mwtcr Ilki 
4 I.D. crap1 #I S~rtrl Dwl Date can 
5 31 Y-56 
6 34 AC-61 
1 11 AC-61 
8 41 AC-18 
9 50 AC-84 

IO 54 AC-102 
II (4 K-114 
12 10 K-126 
I3 ‘2 AC-!36 
I4 ‘3 AC-139 
I5 
lb 
I1 
Id 
I9 
20 
2: 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3b 
31 
30 
39 
40 
bl 
42 
43 
44 
45 
4b 
47 
48 
49 
50 
51 
52 
53 
56 
55 
56 

ACTIA 
ACTIA 
ACIIA 
ACTIA 
AcnA 
AcnA 
AcnA 
AmA 
AcnA 
UTRA 

O!-Jwa-46 
on-!aa-FO 
09-Jta-66 
lo-IAE-86 

14-;4P-e6 
I5-Jan-64 
23-Jan-66 
24.Jan-66 
20-Jtn-60 
:9-J4n-66 
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Appendix lV 
Spreadsheet Extract 

N 0 

T:1r osvc T.ac ‘-‘p 
-4 !k.:‘!OCk Catc up ‘24 St. Tiorkt 

:I!5 07.Jan-86 IIV 
95a oe-Jwl-96 351 

!!I? 09-Jan-96 !!50 
715 IO-Jan-86 !900 
$42 !4.Jm-9b :445 
355 15.Jan-9b 952 
715 :3-Jm-96 1435 
90 !I-Jan-66 904 
Old :E-Jra-96 912 

1013 29-Jtn-96 :050 

F 

R,ls Pocrs i 0, 

; : 15 

950 
I!!) 
1100 
900 
955 
YOO 
rt: 
YI? 

IO!1 

)I(*: 1 Job Code: 999406 
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Appendix N 
Spreadsheet Extract 

A B c E F d 
COLUIIN IQ: FIFIN5t9OO,i3OO,N5i 
The purpose of thlS farwla 19 ‘0 csnvert those In?tancel uhere the 
corputer ~43 dova prlot to the start of the burrlness day 1900:. 
to read as 900. For example. If the :m down icoi WI YM 0630. 
tne forrula uould tell Lotus to shcu the time down as 900 I” ~01.0. 
Thr would enable andlys~~ of down tile elapsed during bujmgs hours 
If the tm down was equal to or later than 900. the actual t:ne dam 
uould rhov in colum Q. 

COLUHN A: ~IFlP5‘lb30.lb30.P5! 
The purpose of this fom!a 11 to convert those instances where the 
computer cane up after the end ?f the business day ! 16301, 
to read 4~ 1630. For exarple. :f the time up icol. PI “IS 1900. 
the forwld would tell Lotus to show the tme up as 1630 in ml. 9. 
if the tile up Y&S equal to OI ear!ier than lb30. :he actual tme up 
would shou I” colunn R. 

COLUHN S: I~IN~IR~/~OOI-~INT~Q~/~OO~I’~O 
Tblr foraula convert9 the hour, of dountnc into alnutea down u,lag 
the wlltary tine up ico1.R) and the nliltary tme down 1~01.01. 
The formula take4 the fnrt 2 Integera (the hour1 of the tme down 
md subtracts It from the flr,t tuo mteqers of tbc tme up. 
The reruit IS then witlpled by 60 to ywld the total number of 
hours down. 111 nlnutea. Thla II a~ InterIn calculation used in col U. 

COLUIIN I: IlR5-1~1N!lR5/1001’100~1-~05-1~1NT~P5/100~’1001!~ 
Thea formula doer the me thing as the formuir in colwn 5. except that 
lt takes the rllltdry tm# recorded and corputes the nurbcr of nnuter. 
the Jecond tmo lnteqers of the nllltary tire. to be able to deterrm 
the nurber of mnutes elapsed. This IJ an loterlm calculation. Neqatlve 
value9 ore expected 10 me cases. 

COLMN U: 1SS+T51 
Thor formula adds the mute) corputed ID co1 .S to the mnutes computed 
II colurn T to aIrlye at the total nunbet of alnutes the corputer was 
down. 

---------FORHULA’S IN THIS SPREADSHEM------------ -- 

CELL u15: wn(u5..ul4I 
This fowla totals the doun tire IP ainuteg for all of the lnstaocer 
where the rystel YLI down during burmra bon. 

CELL Ulb: U15160 
Thea forrulr converta the #loutea of dour, tine to hours of doun tne. 

Y 

57 
59 
59 
bC 
61 
b! 
b3 
bk 
65 
66 
bl 
19 
19 
70 
11 
72 
13 
‘4 
75 
76 
77 
79 
79 
a0 
81 
82 
83 
34 
85 
86 
87 
89 
89 
90 
91 
92 
93 
94 
95 
96 
97 
99 
99 

100 
I01 
102 
103 
104 
105 
IO6 
101 
109 
109 
110 
111 

Dirk: IyZ. File Now: ACIRA.YIS 
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Appendix IV 
Spreadsheet Extract 

1 

Pagr: 2 Job ::ode: 999400 
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Appendix IV 
Spreulsbeet Extract 

A B C tl E F G H I : K 1 II 
iI2 

RANGE NME TABLE: None used. 113 
!I4 
115 

RBIIEWYBB COtlllENfS: Sprcadabcct fmular. lo91c and docuwntatlon III 
rcvlcwcd tad found to be II. 117 

13 >I8 
II9 

REFERENCER COMENTS: NONE 120 
121 
122 
123 
124 
125 
!26 
121 
126 
129 
130 
131 
132 

Rmcucr: 133 
134 

lark Hanagcr 135 
Oat@: Hay 29, 1906 136 

131 
138 
139 
140 
141 
142 

Preparer: 
---_--__-__--- 

Sally Suprrv1ror 
Date: flay 26, lsed 

Bcfcrcncer: 
_________.____ 

Chuck Cbrckrr 
Date: June 26, 1906 
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Appendix IV 
Spreadsheet Extract 

N 0 D 0 A S : U 

Page: 3 Job Code: 999606 
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Appendix V 

Documentation Template 

A B C D 
FILENAIC.WKS JOBCODE 

CONTENT: 

__ 

SPREADSHEET LAYOUT: 

JOE TITLE: Short T:tle 
‘ODE: !ab C,de 

E F G H I J I L N 
PREPARER: DIE LAST UPDATE 2 

3 
4 
5 
6 

__.____________.____________.-_.--~-~ 1 

DOCUHENfATION 

Gel: Ref 

TITLE: :lt!e of the spreadsheet 

PIXPOSE: Pur;rose of t’ie spreadsheet 

:ESCF!PT!tJN: dbl! ‘he sprrsdsheet contains 

:w ~reII..!13?0~/:eA!..~4~‘ 
,,j!i:.,T?p(I-:, ‘Jpo- 
i7’“‘A!‘.‘UtS)- 
.A-!R:SHTI’P’:RIIHTI-C^!K!CU?‘-D’(fiIGHT!-E- 
(RIGHT]‘~-~,R!SHT)‘I;-~R~GHT~‘H‘.RIGHT}’I-!RIGHT~ l*iRICHT) 
~-~RIGHT,‘i~~RIGHT~-H-~RIGHT’~N-lRIGHT~~O-~RIGHT! 

‘P-iI1~H?)‘~-(X!GHT)-‘R-(RICHt)~S-~hIGHT~~T-!RIGHT~ 
‘U’(RIGHT}-V-(RIGHTt’U{RIG~T}. K!RIGHTI-‘Y(RIGHf)-.Z. 
[~o!Q:A?“ENTER F!LC NAM: (?!-(edlt)(hore!irlght){del)(del) 
(DEL;!DELIiDELt!~EI~!DEL~~DFLl~DELI~DEL!(3EL~ 
JDEL!!DEL!‘DELI~?EL!~DEL)(DEL:- 
(~OTOl?:-!nEC?DE:~(RIGHTl 
ENTER JOB ‘b’f : ‘~)-(EDITI(H6~EJ~RICHTl~UELI(DEII i 

E 
9 

!O 
II 
I2 
13 
14 
15 
!b 
11 
18 
!9 
20 
21 
22 
21 
24 
25 
26 
27 
28 
29 
30 
31 
32 
13 
34 
35 
lb 
31 
18 
19 
40 
4i 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
5: 
53 
54 
55 
5b 

Paqe I 
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l 

A p & V  

Documenta t ion  Templa te  

A  B  /- 0  E  F c H  I J K  L  If N  
!DE1! (DELt (DE: t (DELI (DEL! {D~Lt (DEL) !D~L) (DELt  5 7  
(DEL i !DEL t (DEL t (DEL)O(DELt -  5 8  
;R ICHTtPREPARER:- !F !6HTt  5 9  
E N T E R  Y O U R  NM:  ;?t - IEDII t (Hl )nEt fRICHT}!DEL)(DEL) 6 0  
:DEL! !DELt (DELt (DEL) (DELt !DELt (DELt !DELt {DELt  b l  
:DEL t (DELt (DELt (DEL l (DELt~DFLt -  1 2  
IW IC!H2- b 3  
E N T E R  I O D A Y S  D A T E :  ‘?t - f tDIT)(HOKEt!RIGHTt{DELt  6 4  
~ ? E L ~ ~ D E L t ! D E L l ( D E L t ( D E L t ! D E ~ ~ ( D E L ~ ( D E L ! ( D ~ ~ ~  b 5  
!DELt (D !L j (DEL l !DEL) {DEL! iDE~t (DEL1(DELt (DEL! -  b 6  
‘H D O c - A 4 -  6 7  
cGOTOtA: -  6 8  
I R E ~ ~ A C R Y  6 9  

7 0  
7:  

CONtENT:  7 2  
7 3  
7 4  

. . . . . ________________ ._ .__ ._ .__________~~ .~ . . . . . . _ . . . ___ .___________  ,5 

7 6  
D O C U l ! E N T A T I O N  7 1  

1 8  
l P R E A D S H E E T  L A Y O U T :  Cel !  Ref.  7 9  

8 0  
hcu len ta t lon  rec t1an 8 1  
Da ta  5 ’C!!i)fl 8 2  
Cmput r tm a n d  Analys l r  8 3  
Fcr1u la  exp lmtmns  8 4  
^ r ; re r1on c a n g e  8 5  
Rwr twer’s cor renta  8 6  
Referen ter’s ;orrcnts E l  
‘sntrol  sect Ion 8 8  

8 9  
! O B  TITLE:  9 0  

~ C O D E :  9 1  
9 2  

TITLE:  9 3  
9 4  

P U R P O S E :  9s  
9 6  
9 7  

DESCRIPT ION:  9 8  
9 9  

1 0 0  
1 0 1  
1 0 2  
1 0 3  
1 0 4  
1 0 5  
1 0 6  
1 0 7  
1 0 8  
1 0 9  
1 1 0  
1 1 1  
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1 I 

Thz systems were 
1986 for a total 

ORIGINAL DRAFT 

0 1 
down 73 times during bus 
of hours . 

iness hours in Janxary 

REVISZD DRAFT 

w 
The systems were down 69 times during business hours in Jazuary 
1936 for a total of 2rS hours. 

J 
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Appendix VII 

Referencing Review Sheet 

U.S. OLNLRAL *CcOUNnNa emu 
WMNINQION. D.C 

PAGE Of 

MUONMINT SNORT TITU AN0 JOI CODE 04n or mvlcw 

Lotus Referencing and Documentation Project 999606 6/27/86 

llRneNcm l lEVltWlNQ OWICIAL lOlOW 011 MSOCIATI! DIRICTOIII 

Chuck Checker 
ECJCIIOJICT MANMLI) OlNLIl INm md Thld 

Sally Supervisor 

CAOI *TL COMMENT OR SUOOCSTSD CWANOE OlI?OWTlON 
AND INITIAU 

1 1 There were a total of 73 xnstances. but some Corrected and changed 

were not during business hours. $; r ok c c.. 

Also. LOTUSREF.WKS (appendix 1) displays a ChLC Spreadsheet recalculated 

message. Spreadsheet should be recalculated 

before using 1t for support. 

2 Formula error m Lotus spreadsheet, extra cell Corrected r;: 1; ok c c. 

Lncluded in range (cell U82). Hours of down 

:lme Inflated. 
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Requests for copies of GAO publications should be sent to: 

U.S. General Accounting Office 
Post Office Box 6015 
Gaithersburg, Maryland 20877 

Telephone 202-275-6241 

The first five copies of each pubiicatlon are free. Additional copies are 
$2.00 each. 

There is a 25% discount on orders for 100 or more copies mailed to 3 
single address. 

Orders must be prepaid by cash or by check or money order made out ro 
the Superintendent of Documents. 
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