Spring 2020 Python Project

1. Write a program to filter table data

An engineer often must review catalog or table data for available parts to determine whether available
parts will satisfy the needs of a given project or design. However, there are usually many more possible
parts than one can conveniently glance at all at once. Having some way of narrowing the available part
data to more closely fit the project constraints can be useful.

The project is to read in some table data and then allow the user to apply limiting constraints to it and
then be able to see which of the parts on the table still satisfy those constraints.

The file name for the Python project, when submitted, must be PythonProject. py.

Table

The table will be some sort of text table, like CylindricalRollerBearingData_01.txt thatis
available on CatCourses. It will have three header lines and the third will be the names and units for the
data lines that follow. For that third row, all but the last tab-separated column will be a string with the
title and units for the numerical data in the rows that follow. The last column corresponds to the part
model number, which is will be string in the data rows that follow.

The project code should make no assumption about the header lines, other than what is specified
above.

The rest of the table will have the data corresponding to the columns mentioned in the third header line
above. There can be any number of data lines. All of the data will be numerical and should be treated as
floating point numbers, except for the last column, which is the string representing the model number
for that row's part.

The code should work for other tables with different header lines. It should work with the only change
being the file name of the data file. Changes in the data file might include different numbers of columns,
different column titles and units, etc. The only thing that can be assumed is that the third row will have
the column header information and that all but the last column will be numerical data.

User Input

After reading in the table, the script will run in a loop that asks the user whether or not to add limits.
Each limit will be for a particular table column (except for the last column) and will consist of a min and a
max value for that column. The range of possible limits for the data and the current limit should be clear
to the user. Add as many limits as the user wants, then print out the rows of the table that meet the
limit requirements.

The python function raw_input () may be useful for getting input where it is okay for the user to
simply hit Enter.

Output
The script output should have the following features:

e The numerical values should have 2 digits to the right of the decimal point.



e The output format should print in a neat format, with the output values' decimal points aligned
for each output quantity. See the example output below for guidance. It may be useful to use
the len() function when reading the headers, to ensure that the format used is wide enough to
print them with some space to separate them from the adjacent columns.

e The user will be given the option to do another after each filtered table is printed.

e The script should run until the user elects to quit. One approach to this will be to define two
continue-style variables, one to allow entry of limits and another to allow leaving the program
overall.

Code Flexibility
As noted previously, the code should be written so that dealing with other tables with more or fewer
columns requires no change to the code except for the new file name.

Some Hints

It may be useful to get going by deciding what sort of variable structure to use to store the table data
once it has been read in. Keep in mind that any approach that defines coll, col2, col3, etc. will likely
fail the flexibility requirement, since the code should be able to handle tables with 2 columns or 200
columns without changing the code. One can readily use lists of lists or dictionaries of lists to store the
data.

It will be useful to go through the data and set the maximum and minimum values for each column, for
display when the user enters limits.

To see if a given row meets the limit requirements, one approach is, for each row in the unfiltered data,
loop through the columns and compare each value to the lower and upper limits. If each value is within
the limits, then add that row to the filtered results.

Though it is not required, this may be a good opportunity to use functions to do various tasks. An
example might be writing a function that takes the unfiltered data and the filter limits and returns the
filtered data. Or, a function that takes the variable with the filtered data and prints it in a neat table.

Examples:
The following is an example run. Note that the results are in a tidy format with numbers in a straight
column.

spiff@brokow@d6 /cygdrive/c/Users/brokow/UCM Classes/ME ©21/2020 Spring Assignments
$ python -m PythonProject
Current limits are:
d[mm] D[mm] B[mm] C[kN] CO[kN] Pu[kN] Ref speed[r/min] Lim speed[r/min]
min 15.00 35.00 11.00 12.50 10.20 1.22 8000.00 9500.00
max 40.00 90.00 33.00 129.00 120.00 15.30 22000.00 34000.00
There are currently 213 rows of data within these limits.

Alter limits (Y/N) ? vy
d[mm] must be between 15.00 and 40.00
Enter new lower limit or [Enter] to keep 15.00:
Enter new upper limit or [Enter] to keep 40.00: 20
D[mm] must be between 35.00 and 90.00
Enter new lower limit or [Enter] to keep 35.00:
Enter new upper limit or [Enter] to keep 90.00:
B[mm] must be between 11.00 and 33.00
Enter new lower limit or [Enter] to keep 11.00:
Enter new upper limit or [Enter] to keep 33.00:
C[kN] must be between 12.50 and 129.00
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max 20.00 90.00 33.00 129.00 120.00 15.30 22000.00
There are currently 3 rows of data within these limits.

Alter limits (Y/N) ? n

Data within chosen limits:

34000.00

d[mm] D[mm] B[mm] C[kN] CO[kN] Pu[kN] Ref speed[r/min] Lim speed[r/min]

20.00 52.00 21.00 47.50 38.00 4.80 15000.00
20.00 52.00 21.00 47.50 38.00 4.80 15000.00
20.00 52.00 21.00 47.50 38.00 4.80 15000.00

"Y" to do another, anything else to quit: q
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spiff@brokowee6 /cygdrive/c/Users/brokow/UCM Classes/ME ©21/2020 Spring Assignments

$ python -m PythonProject
Current limits are:
d[mm] D[mm] B[mm] C[kN] CO[kN] Pu[kN] Ref speed[r/min]
min 15.00 35.00 11.00 12.50 10.20 1.22 8000.00
max 40.00 90.00 33.00 129.00 120.00 15.30 22000.00
There are currently 213 rows of data within these limits.

Alter limits (Y/N) ? vy
d[mm] must be between 15.00 and 40.00
Enter new lower limit or [Enter] to keep 15.00:
Enter new upper limit or [Enter] to keep 40.00:
D[mm] must be between 35.00 and 90.00
Enter new lower limit or [Enter] to keep 35.00:
Enter new upper limit or [Enter] to keep 90.00:
B[mm] must be between 11.00 and 33.00
Enter new lower limit or [Enter] to keep 11.00:
Enter new upper limit or [Enter] to keep 33.00:
C[kN] must be between 12.50 and 129.00
Enter new lower limit or [Enter] to keep 12.50: 40
Enter new upper limit or [Enter] to keep 129.00: 70
CO[kN] must be between 10.20 and 120.00
Enter new lower limit or [Enter] to keep 10.20:
Enter new upper limit or [Enter] to keep 120.00:
Pu[kN] must be between 1.22 and 15.30
Enter new lower limit or [Enter] to keep 1.22:
Enter new upper limit or [Enter] to keep 15.30:
Ref speed[r/min] must be between 8000.00 and 22000.00
Enter new lower limit or [Enter] to keep 8000.00:
Enter new upper limit or [Enter] to keep 22000.00:
Lim speed[r/min] must be between 9500.00 and 34000.00
Enter new lower limit or [Enter] to keep 9500.00: 17000
Enter new upper limit or [Enter] to keep 34000.00:
Current limits are:
d[mm] D[mm] B[mm] C[kN] CO[kN] Pu[kN] Ref speed[r/min]
min 15.00 35.00 11.00 40.00 10.20 1.22 8000.00
max 40.00 90.00 33.00 70.00 120.00 15.30 22000.00
There are currently 21 rows of data within these limits.

Alter limits (Y/N) ? n
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20.00 52.00 21.00 47.50 38.00 4.80 15000.00
20.00 52.00 21.00 47.50 38.00 80 15000.00
25.00 62.00 17.00 46.50 36.50 55 12000.00
25.00 62.00 17.00 46.50 36.50 55 12000.00
25.00 62.00 17.00 46.50 36.50 55 12000.00
25.00 62.00 24.00 64.00 55.00 95 12000.00

oM DPOOODDDD
O
Ul

25.00 62.00 24.00 64.00 55.00 12000.00
25.00 62.00 24.00 64.00 55.00 95 12000.00
30.00 62.00 16.00 44.00 36.50 50 13000.00
30.00 62.00 16.00 44.00 36.50 55 13000.00
30.00 62.00 16.00 44.00 36.50 55 13000.00
30.00 62.00 20.00 55.00 49.00 10 13000.00

18000.
18000.
18000.
22000.
22000.
22000.
22000.
22000.
22000.
22000.
22000.
22000.
22000.

00

Designation bearing
NJ 2304 ECP
NU 2304 ECP

NUP 2304 ECP
NJ 305 ECML
NU 305 ECML

NUP 305 ECML

NJ 2305 ECML

NU 2305 ECML

NUP 2305 ECML
NU 206 ECML
NJ 206 ECML
NUP 206 ECML
NU 2206 ECML



30.00 72.00
30.00 72.00
30.00 72.00
35.00 72.00
35.00 72.00
35.00 72.00
35.00 72.00
35.00 72.00

"Y" to do anot
Current limits
d[mm]

min 15.00

19.00 58.506 48.00
19.00 58.56 48.00
19.00 58.50 48.00
17.00 56.00 48.00
17.00 56.00 48.00
17.00 56.00 48.00
23.00 69.56 63.00
23.00 69.56 63.00

her, anything else to quit
are:

[c<JeJe)RNe) Mo )Mo e) e}

.20
.20
.20
.10
.10
.10
.15
.15

y

D[mm] B[mm] C[kN] CO[kN]
35.00 11.00 40.00 10.20

max 40.00 90.00 33.00 70.00 120.00
There are currently 21 rows of data within these limits.

Alter limits (Y/N) ? vy

d[mm] must be
Enter
Enter
D[mm] must be
Enter
Enter
B[mm] must be
Enter
Enter
C[kN] must be
Enter
Enter
CO[KN] must be
Enter
Enter
Pu[kN] must be
Enter
Enter
Ref speed[r/mi
Enter
Enter
Lim speed[r/mi
Enter
Enter
Current limits
d[mm]
min 15.00
max 40.00

between 15.00 and 40.00
new lower limit or [Enter]
new upper limit or [Enter]
between 35.00 and 90.00
new lower limit or [Enter]
new upper limit or [Enter]
between 11.00 and 33.00
new lower limit or [Enter]
new upper limit or [Enter]
between 12.50 and 129.00
new lower limit or [Enter]
new upper limit or [Enter]
between 10.20 and 120.00
new lower limit or [Enter]
new upper limit or [Enter]
between 1.22 and 15.30
new lower limit or [Enter]
new upper limit or [Enter]
n] must be between 8000.00
new lower limit or [Enter]
new upper limit or [Enter]
n] must be between 9500.00
new lower limit or [Enter]
new upper limit or [Enter]
are:

to
to

to
to

to
to

to
to

to
to

to
to

D[mm] B[mm] C[kN] CO[kN]
35.00 11.00 40.00 45.00
90.00 33.00 70.00 120.00
There are currently 12 rows of data within these limits.

Alter limits (Y/N) ? n

Data within ch
d[mm] D[mm]
25.00 62.00
25.00 62.00
25.00 62.00
30.00 62.00
30.00 72.00
30.00 72.00
30.00 72.00
35.00 72.00

"Y" to do anot

osen limits:

B[mm] C[kN] CO[kN] Pu[kN]

24.00 64.00 55.00
24.00 64.00 55.00
24.00 64.00 55.00
20.00 55.00 49.00
19.00 58.50 48.00
19.00 58.50 48.00
19.00 58.56 48.00
17.00 56.00 48.00

23.00 69.50 63.00
23.00 69.50 63.00

her, anything else to quit

6.

oI <Je)NNe) ) Wle) INe)RNe) e e o))

95
.95
95
10
20
20
20
10

q

Pu[kN]
1.22
15.30

keep
keep

keep
keep

keep
keep

keep
keep

keep
keep

keep
keep

15.
40.

35.
90.

11.
33.

40.
70.

10.

Ref speed[r/min]

11000.
11000.
11000.
11000.
11000.
11000.
11000.
11000.

00:
00:

00:
00:

00:
00:

00:
00:

20:

45

120.00:

1.22:
15.30:
and 22000.00
to keep 8000.00:
to keep 22000.00:
and 34000.00
to keep 17000.00:
to keep 34000.00:

PUlkN]
1.22
15.30

Ref speed[r/min]

00
00
00
00
00
00
00
00

19000.
19000.
19000.
18000.
18000.
18000.
18000.
18000.

8000.00
22000.00

8000.00
22000.00

Ref speed[r/min]

12000.
12000.
12000.
13000.
11000.
11000.
11000.
11000.
11000.
11000.
11000.
11000.

00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00

NJ
NU
NUP
NJ
NU
NUP

306
306
306
207
207
207

NJ 2207
NU 2207

Lim speed[r/min]

17000.00
34000.00

Lim speed[r/min]

17000.00
34000.00

Lim speed[r/min]

22000.
22000.
22000.
22000.
19000.
19000.
19000.
18000.
18000.
18000.
18000.
18000.

00
00
00

ECML
ECML
ECML
ECML
ECML
ECML
ECML
ECML

Designation bearing
NJ 2305
NU 2305
NUP 2305
NU 2206

NJ
NU
NUP
NJ
NU
NUP

306
306
306
207
207
207

NJ 2207
NU 2207

ECML
ECML
ECML
ECML
ECML
ECML
ECML
ECML
ECML
ECML
ECML
ECML



