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' ABSTRACT
'KEY WORDS: DOCUMENTATION, SYSTEM, COMPUTERIZED, BUDGET

This report contains the systems documentation of the cbm—
'_puterized Fritz Laborafozy Budget Reporting System. The basic pro-
cedures for operating the system are presented. The various programé :
. comprising the systém are examined, along with the availability of
modifying the pres‘ent"systeﬁl'toiadapt mére information for future fe—

ports.
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. . FRITZ ENGINEERING LABORATORY
' COMPUTERIZED BUDGET REPORTING SYSTEM

1. INTRODUCTION

This report is to provide written documentation for a
- series of computer programs used in Fritz Engineering Laboratory.
These pfograms provide a listing of the various research projects and
proposals of the lab giving pertinent information used in making budget

‘decisions by the directors of the laboratory.

All processing was accomplished using the facilities of the
Lehigh University Computer Center, utilizing the gontrol Data 6400,

All programs are written in ANSI COBOL.

This work was undertaken with the notion of continued use
and addition to the system. Every effort was made to make modifica-

tions to the system by future users as simple as possible.



2,

3.

2. OBJECTIVES OF THE SYSTEM

A budget reporting system for the directors of Fritz

Engineering Laboratory.

A data base which contains an updated listing of current
projects and pfoposals; their budgeﬁ, sponsor, personnel,

and expected contract period.

A report of "Fritz Laboratory Accountg' (List No. 2) to

be generated from the data base,

The availability of expanding the data base and the

. reports generated from it.



3. OUTPUTS

- 1. Fritz Lab List of Active Current Research Projects Fupded'
and Propﬁsals Submitted or in the Final Stages of Sﬁbmis—
sion (Report 1C). This report lists all of the current
projects; and proposals near approval; along with their

budget, personnel, sponsor andvcontfact period.

2. Fritz Lab List of Research Proposals (REPORT—IB). This
report lists all research proposals prepared‘in Ffitz Lab.
Included on the report are the number of years the project
‘is expected to run, sponsor, personnel, aﬁd the number of

research assistants the project will support.

"3.f' Fritz LaBoratdry Accounts (List No. 2). This report lists
‘the account number of each project, the authorized signa-

~ture_required, and the quﬁsor of the project.,

4.. ‘Error Listing of input Data. Through tﬁe data vélidationbv
program a listinngf improéerly processed cards is genéra—
£ed., This listing will aiiéw_the'keypuncher the oppoftﬁn—'V
ity to correct errors before they are processed to}theJ

master file.

5. Other reports. The master file has been designed to
accommodate more data than is presently stored. This will"
allow for the processing of different future reports from

this system.

A detailed outline of the reports can be found in the
ILLUSTRATION section of the.report (See ILLUSTRATIONS 4.1 & 4.2).
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4. 'PROCESSING

The budget reporting system is'céntered'ﬁpon'bne proéram‘
(REfORT-lC) to maintain a magnetic tape data base and generate »
REPCRf—lC. From the data base; REPORT-1B and List No. 2 can now be
L genérated by separate programs. In‘support of this system is a data

- walidation program which edits punched cards before. they are merged

7]_'into the data base.

The main objective of program "REPORT-1C" is to perform
file maintenance on the old budget master file as deéicted on the

praportional record layout form (See illustration 3).

- File maintenance provides for the'fblllbwing'operations:
(a) The addition of records
() The deletion of records

(¢) The changing of records

The change cards are depicted in the multiple-card layout

.form and inbut.section (See illustration 5).

.;The.foilowiﬁg ianrmétion is necessary:
- (a) The valid card'codes are 1 and 2, these must be in
card columﬁ 80.
(b) Change codes
1= éddition (There must be two cards in order.to

provide complete information for the new record-card



code 1 followeo by card code 2).
2= deletion'(there is only one card and the only
field neceséary‘ie the'project number;'complete with
division); | |

3 = change (same procedure as addition, every field qn 4
on the record must be included, not only the changed |

field).

Output will be a merged Pew master tape and REPORIWlC. The

'master tape is in ascending sequence by project number (See input

section).

This program and every other program supporting the system

' is written in ANST COBOL ‘adapted to the Control Data Corporation

6400 Compiler.

‘For a more detalled description of the input required for
this program see the input section of this report. A detailed flow- ~
chart of program "REPORT-1C" may be found in the flowchart section of

this repont (See illustration 2.1).

- 4,2 Program REPORT-~1B

The main objective of program REPORT-1B is to generate a
listing of all research proposals affiliated ﬁith Fritz Lab. The'
program nses the master file maintained by REPORT-1C as input. This

program does no processing to the master file.

A description of the expected output, of REPORI—lB may be
found in the PRINTCHART Section of th1s report. A flowcha;t of theA

p:ogtam is found in the Flowchart Section (See‘illu$tration 2.4).



4.3 Program LIST-TWO

| The objective of this program is to access the master file
and use 1t as input to generate List No. 2 of the Fritz Lab Research
Manuai (237.6A). This program does no processing to the data base.
A.flowchért showing the details of the program is fﬁund in the flow~
chart section of this report. (See Illustration 2,5). A description

of the output is found in the PRINTCHART section (see Illustration 4.2).

4.4  Program DATA VALIDATION'

| The objective of this program is to perform extensive data
validation on a newly created input card file. A description of the
inﬁut can be found on the multiple~card layout form (Illustration 5).
. Output is in the form of a printed error listing. For a complete
description of output see the PRINTCHART section of this report (see
- Illustration 4.2). A flowchaft of the program is preserved in Illus-

tration 2.6.

The program searches for thé following errors in the input
file:

a) Improper card codes

b) Improper project number

¢) Non-numeric budget field

d) Sequence errors of input file (by project number)



5. INPUT

The basic input to the master fiie is punched caxds, as
depicted in the multiple-card layout form. (See Illustration 5) The
punch card data form (See illustration 6) 1s a guide to be used by the
keypuncher when creating a new input to the master file. The accurate
keypunching of data is the most crucial step in the maintenance of the

master file.

The following is a step by step analysis of the punch card
data form. It should be emphasized again that two punched cards are
" needed when adding or changing information on the master file, but only

one card is required when deleting from the file.

5.1 CARD ONE
The following information pertains to the first punched card

associated with the particular project or proposal.

To simplify the following section it will follow the outline
of Illustration 6, PUNCH CARD DATA FORM. Each step in the following

section corresponds to the same number on the PUNCH CARD DATA FORM.

STEP 1

The first step (No. 1 on the punch card data forno is describing the
operation you want the program to perform on this specific project or
proposal;‘ If the project or proposal is to beAadded to the report

(and also master file) the first punched column (card columm one) will
contain a numeric 1 (one). If the project or proposal is to be deleted

from the report (and master file) card columm one contains a numeric



2 (two), if the project.or prbposal lists information that needs to
be changed on the réport (master file) card column one contains a
numeric 3 (three). NOTE: Even though only one of the items of a
particular project or proposal may need to be corrected, all informa—
tion pertaining to the project or proposal must be repunched onto two
new cards following the same procedure as if it were an addition to
the report (and master file). Also, if there is an error in the pro-
ject or proposal number the error must first be treated as a deletion
to the report (and master file), and then treated as an addition to

the report (and master file).

STEP 2
The next item to be_punched on the card is the appropriate division'
where the project is listed. This is entered in card column.two.f The
appropriatéd numeral to enter is:

1 for Building System Division

2 for Fatigue & Fracture Division

3 for Geotechnical Engineering Division

4 for Hydraulic & Sanitary Division

- 5 for Structural Concrete Division

6 for Strﬁctural Connections Division

7 for Structural Stability Division

8 for Non~Fritz Lab Projects

9 for Projects of Proposals not assigned to a Division

STEP 3

The third card colum (No. 3 on form) contains either of two characters.



1f the project is in proposal form, the third card column contains the

letter "R"., If an approved project the columm is left blank.

STEP 4

The fourth through the ninth card columns contain the Fritz Lab pro-
'ject number, Hyphens are permitted; it is not nécessary to f£fill every
card columm in this field, but the information must be entered left

to right, leaving blank spaces to the right. More information on pro-
ject numbers can be found in the examples which conclude this section

-of the report.

NOTE: If the project or prdposal is being deleted from the
report (and master file) this is all the information needed by the pro-
~gram. If the project or proposal is being added to or changed, .the

repért (and master file) continue filling in the followdng information.

ASTEP”S

This field-iists the title. This inférmation is punched in card col-
umns ten (16) through forty-nine (49). 1If the title is too long to
fit into this field one must abbreviate, It is not necessary to ﬁée

every'card column in this field, blank spaces (columns) are acceptable.

STEP 6

The yeafly.amount budgeted is con;ained in card columms fifty (56)
through fifty-six (56). This is the most crucial information beiﬁg
entered by the program. The budget>field caﬁ never contain any biank
spaces. If the amount is not known, fill the entire field with zeros.

Only numeric data (numbers 0 1 2 3 4.5 6 7 8 9) are acceptable; commas



and decimal points are illegal. The field must be right justified
(entered from left to right with unused card columms containing zeros
fo the right).
Example: The budget amount of $1,400 would be entered as
0001400
The budget amount of $1,400,000 would be entered

as 1400000,

Summarizing the budget field - right justified with leading .
colums filled with zeros, no blank spacés, no commas, no decimal

points, only numeric data (qumbers 0 123 456 7 89).

STEP 7

Tﬁe project or proposal sponsor is contained in card columms fifty~-
‘seven (57)'thrqugh sixty~five (65). This field may contain any in-
formation necessary. It may contain blank spaces, all alphanumeric

data is acceptable.

STEP 8
The projeét director and associated personnel information is contained
in card columns sixty-six (66) through seventy-four (74). This field

may contain any alphanumeric information appropriate.

STEP 9

The number of research assistants a project will supporf is only

found on this report when the projeét is in proposal form. When the
information being entered is describing a project and the field does not

specify the number of R. A, slots this field may be left blank. This

10



information is contained in card columns seventy-five (75) and seventy-

‘'six (76).

STEP 10

lThe number of years a project will run is also reported only on a pro-
posal. It follows the same format and instrucfions as the number of
research workers field. The number of years field is in card columms

seventy-seven (77) and seventy-eight (78).

STEP 11

Card column seventy-nine (79) is a blank space reserved for future use.

STEP 12
The last card column (column 80) on the first card must cohtain the
‘number 1 (one). This completes the first of the two cards necessary.

The following information will describe the second card.

5.2 CARD TWO
. The following information pertains to the second punched

card associated with the particular project or proposal.

. Again, to simplify the section it will follow Illustration 6,
punch card data form. The second card corresponds to page two (2) of

the form.

STEP 1

The first field on the second card.starts in column one (1) and ends

in coiumn nine (9). It contains the exact same information as the first
nine card columns of the first card. They must be exact column fof

column.

11



STEP 2

The second field contains the contract period. This information is
not available on proposals and may be left blank. It may contain
numeric data or any other information desired (it may contain the word
indefinite)., When dates are entered, the space provides for entering

month and year for starting and entering as 09/75 -~ 08/76.

STEP 3
The project account number is in card columns twenty-one (21) through
twenty-six (26). When this information is not avallable it may be left

blank.

STEP 4

The authorized signature associated wifhlthe acéounﬁ.numbér is ih
card colums twenty~seven (27) thrqugh thirty-three (33). This field
may also be left blank, This field lists the person responsiblewfor

" expenditure allocations for the projécf.

STEP 5
Card columms thirty-four (34) through seventy-nine (79) are blank

spaces reserved for future use.

STEP 6
‘._ The last card column on the second card, card colum eighty (80), must

contain the number 2 (two).

Thié completes the information needed on any one particular
project or proposal. Every other project or proposal will be subject

to the same processing.

12



LEHIGH UNIVERSITY . © .

When entering input it musf be in ascénding sequence.By ;he
.gﬁtiré project number, this includes the division.number. The division
number is recognized as a part of the project number by the program,
and will be included in sequence checks. If out of sequence, cards
will not be processed thus giving erroneous results to both the report

- and master file.

- The proéessing-of a new project number requires two,éteps,
.The proposal number associated with the.new project must first Be_de—
leted from the report (and master file). Simply follow the de}eﬁigﬁ»
roufine by inserting a numefic 2 (two) in card column one (1), The
‘ second step is adding the new project information to the report (aﬁd
master file). This routine involves putting a numeric 1 (one) ih-card;
ﬁolumn oné, and the other necessary information onto the card. Both
of these steps can be included in the same input file, they must be ip- .

serted into the proper ascending sequence within the input file.

5. 3 Example of Project Input

1890, ﬂﬁ‘j‘ﬁ w8 a8 0,29 3233, 381330304041 424344 45 45 47 464980 31 51 53545556____.0__:_&6162635‘656687&36&lﬁ 17213,1 B 67' &
FORTRAN STATEMENT mmrw»ﬂm
LA| TYPE |- — —— WIZARD STATEMENT 6 T a5 L% — 1 .ELSE
-1 A NC o n A COBOL STATEMENT A A IDENTIFICATION.

00000600000000700000000000%00600%000000000007%%5007375007% 0000000 0000000000300

T8 013N 13|41516ﬂ181920212223242528272!2930J!32”31353637303$004|4243“45(5414“9505] 52535‘5555575059!0!‘0103“65868183591071121374151‘ 13879 60

1!1111111111111111111,llllli.1111111111IlllllIQIIIqllllllllllillilill1lI1}

2222202227.2222222222; - - 2222222222222222222
339 3139333333333333; - EXAMPIE 1 ©333333.333333333333
saaaaalesssaaadaaaas - - | — SAAAA0A484488400004
558585/ 5557 755 555555 uuyuuvonvnvvusarusvvvesssvuvouvsouvoves§555E555555555555555

5666 |56666 666666666666 .6666666666665666666666666666666666666666 6666666666666
T T I I N N N I I I I 11111111111
aeéassagaSBgaaaaassessasssssssasa‘asséasaasaaaaaasasssseaeesaaaassaaisaaaassuyxn
gggggssséssss?sa 99997 9999999999999999989999999999999999979999999999999§9999999

gl780i0nRidisiiiwBOA2DM5BD% 23u1:uuuuuuwnuu«ﬁunuwwmnnuuwwunmmnpuumnwv7 1nnnnnﬁﬁﬁ
. _IBMN9OIe2 AAL =864

-_[3 RN — - . C e e i __,__,,.‘,-....._ —
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The above two éards are examples of a new project being
added to the report (and master file). Card columm one of the first
card contains a numeric 1 (one) indicéting the project is to be added
to the list and master file, Card column two contains a numeric 1
(one) indicating the project is part of the Bulilding System Division.

vCard column three is a blank space indicating a project as opposed to
a proposal. Card columns four through ninevcontain the project numbér,
although only columms four, five and six'aré used.v The other columms
are available only for the project numﬁer. They are not needed in

‘this particular project so they are left blank.

The title of the project starts in card columm ten (10). It
may run to and include column forty-nine (49), if the total space al-
located is not used it may be left blank. The budget starts in column
fifty (50).. It must be right justified with leading columns filled
with zeros. In this particular case the budgeted amount is $1,400.
Commas and decimal points are not permitted; the budget entered sﬁart~
'ing in columm fifty (50) is 0001400. (If the budget was not known the

entire field would be, and must be, zeros.)

The project sponsor starts in card columm fifty-seven (57),
but only four spaces are required, so the rest of the field is left
 b1ank. The project personnel starts in card column sixty-six (66) and
runs through card column seventy-four (74). In this case only three
~columns are needed so the other columns are left biank. The research
assistant slots are not listed on this project so card columns seventy-

five (75) and seventy-six (76) are left blank. The number of years the

14



project is expected to run is not known in this example so columns
seventy-seven (77) and seventy-eight (78) are left blank., Column
seventy-nine is always a blank space. Card columm eighty'(SO) on fhe
first card describing the project always contains a numeric 1 (one).

‘This completes the first card.

The second card in the example will now be examined, The
first nine (9) card columns are exactly the same as the first card,
This will aiways be true when adding or changing a project to the re~

port (and master file).

The contract period, beginning and ehding dates, are recorded
in card columns ten (10) through twenty (20). In this example the pro-
ject period is continuous so the period date is entered as INDEFINITE.
‘The project account number is entered in card columns twenty-one (21)
through tﬁenty—six (26). If the information is not known the field
should be left blank. The authorized signature of the project is.
entered in card columns twenty-seven (27) thrqughvthirty—three (33).
This‘field may contain blank spaces. Card columms thirty-four (34)
through seventy-nine (79) are blank. Card column eighty (80) of the

second card must contain a numeric 2 (two).

15



5.4 Example of Proposal Input

O ] l?"'}"'i_?'i"f'F‘iP'L PHEITARLLAT LONS I RN

SHRE L REET AT 111
|zaoss1aswnﬁnumm mmm n THBBNTTWN nuuguuiw<uauﬁwﬂwwwﬂummﬁmmwfmmﬁuau;, B9 M2 74 1578 77 75 79 00)
< i FORTRAN STATEMENT ; - 1DEN*IFICATION
PAGL |SERIZ AE_':E‘PL_—':‘_':—‘__ T ;‘_ﬂ"{"‘_apé%-rf E%%E%«Gm—r——':"_lﬂ‘—q:': S eN ﬂr{cnit:;
onuuuouonnono??uuuouaon???nunanuo““'uou“oou 00000 oo™ "9 0%00000000005000000000]
lz:ossveswnuJusmnmmmnnuunnnmnmnnuunnnumw«uu«ﬁwuwwwnwuuﬂnnnnmmnmuwwnuumnnnu mﬁnww
ERRIIIRRIS AR R R AR R AR AR AR RRE R PSR PR RRRRRRRRREFSRRRRRRRE (ARRRRERERRRRIN 117
2222202(22222222°,22222 , 22222222222222222222
333333(3333333,333333 EXAMPIE 2 - : 333333,3333333333333
4444T(a 4040440804044 o 4444, 44,4444844444844

55555/5/555555.5555555 0 a0vvvuvuvevivuvvvvvvvivvevvuuvivyvuavudd5,.5555555555555555

LEHIGH uuwsn&rv'

sissssssss;sasss:266sssssssssssssssssssss,ssssssssssssssss:ssssssssbssssssssssss
MNP0 0TI 0TI 0IT1171771171171711110,.711171111711711777
86888(8/688888888888888050688888885668888888888888888868888685.,88088.8883888888888838

139799(8(39999799999979799999°7995799999999°9999999999999989999°999999999999999999¢
lzaasevssmnunuwwnmtmunnznznnmwunuunnnnuwﬁﬁﬂuayuwwmmnﬁuﬁ%ﬂunmﬂuuuwwnummnza4ﬁmnnww
1B N90I92 . ALY L.

"~ This isvan example of a research proposai being added_to
the BUbGET REPORTS 1B and 1C. The first card column has a numeri¢
1 (one) indicating the-proposal is being added to the report (andr.
master file). Card column two contains a numeric 6 (six) indicating
the proposal is part of the Structural Connections Division. Column
three (3) contains the letfer "R" indicating this is a proposal,

Columns four (4) through nine (9) contain the proposal number.

| | Columns ten (10) through forty-nine (49) contain the pro-
posal title. Columms fifty (50) through‘fifty-six (56) contain the
budget, in this case $51,000. This is entered as 0051000, again, the. '
field must be right justified wiﬁh leading zeros. Card columns:fifty—

seven (57) through sixty-five (65) contain the proposal's sponsor.

16
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The project director is listed in the field starting in card column

. sixty-six (66) through seventy~four (74). The research assistants

slots are in card columms seventy-five (75) and seventy-six (76). The
years the project will run is keypunched in card columns seventy-seven
(77) and seventy~eight (78). Card column seventy-nine (79) is always

blank., Card column éighty (80) of the first card contains the numeric

1 (6ne).

Examining the second card will show that the first nine card -
colums contain the same inforﬁation as the first card. The contract
period is listed in card columns ten (10) thrqﬁgh twenty (20). Be-
cause the account numbef and authorized signature are'not known these
fields are left blank. Card colummns thirty-four (34) through seventy-
nine (79) are always blank. . Card column eighty always contains.a

numeric 2 (two) on the second card describing a project or proposal,

17



6. CONTROL (DATA VALIDATION)

The main control feature of the computerized budget re-
porting system is a data validation program. This program éhécks
key fields of the input file for various errors. A listing of errors
is provided so that the proper corrections may be'made; After the
entire card input file has been processed without any error listing

it is ready for processing by the main program, "REPORT-1C".

The data vaiidation program checks for sequence errors in
the project number, it checks for non-numeric budget fields; it én—
sures that card column eighty (80) is either a numeric 1 (one) or
2 (two), and it checks to ensure that card column one is either a

numeric 1 (one), 2 (two), or 3 (three), the allowed operation codes.

In no event should the main program, REPORT-1C, be run.be—
fore processing input cards through the DATA-VALIDATION PROGRAM,
Only after all errors have been eliminated from the error listing

should the card file be processed by‘the main program.

18
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- PUNCH CARD DATA FORM
BUDGET REPORTING SYSTEM

Each proJect or proposal requires two keypunched cards;

unless it is being deletedas.

2) i1f project 1s a deletion to the list
3) 1f project has items to be changed on the list

2. Project Division
Building System %oI 2

Fatique & Fracture
Geothechnical Engineering
hydraulic & Sanitary
Structural Concrete
Structural Connections
Structural Stability
Non-Fritz Lab

Not assigned a Division

1. Change-code
li if project is an addition to the list : EOI 1

O O~ W & =

3. If project is in proposal form card column 3 is "R" g |
If it is an approved project card column 3 is blank. ax=3

4. Project or proposal number Ll ! L

I project or proposal 1s being deleted from Iist
stop here.

5. Title
ety S 1’0 |4‘ 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28r29 30 31 32 33 M-38..36 37 38]39T40 41 42 A3 44 45 46'57(48'49'.-
6. Budget
(right Jjustified- fill in all leading spaces with zeros-
if amount is not known fill in zeros) O T RN

| ! |
i o
57 58 59 60 41 62 63 64 65 ‘ ’ b S

7. Sponsor

8. Project Director & Personnel <& && 70 717217 7

) - sl 4]

9. R.A. Slots

77 78

. 10. Years project will run 7]

ati [/ S

1l. Blank spacé(for future use) fT

¥ 12. Card code s bcd
|

T usTRATION b




PUNCH CARD DATA FORM

BUDGET REPORTING SYSTEM :
B page 2

“Phe following Informatlion must be keypunched on

another card,

are the same as the first card. U 20 IR |50 B e

TFTl FE T

10 1112 13 14 15 16 17 18 19 20

[ 1. Project number information. The first nine card columns
]

2. Contract period (beginning & ending date).

—————eeee
21 22 23 24 25 26

F 3. Account number | : !
;
i
]
]
»

27 28 29 30 31 32 33

4, Authorized signature T

5. Blank spaces ( for future use) Card columns 34 to 79.

80
6. Card code @

Tuustratien b (Cen'T)
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