Computer Sciences — 03/02/2017 — total time: 2h

SURNAME: NAME:
STUDENT ID:
TEACHER:
Question 1 Answer
Convert the following numbers from decimal to
binary in Two’s Complement (2C) on 8 bits: X =
3510 = Xac
-11210 = Yac

Y=

Report ALL steps

Question 2

Determine if the following Boolean equality is true or false:
A AND (B OR C) OR NOT(A OR NOT(C)) =(AANDB)ORC

Question 3

Briefly describe the role of the Program Counter in a program execution.
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Question 4 (PROGRAMMING)

An electronic control unit for automotive engine control is equipped with 10 sensors. Such sensors measure
several engine parameters (e.g., speed, temperature, acceleration, etc.). Regardless of the type of sensor,
each value is represented as a real number. The control unit acquires 10 values every 10 milliseconds and
saves them in a new line of a file called measurements.txt. The 10 values are separated by a space.

Write a C program able to analyze the file measurements.txt. The purpose of the program is the detection of
engine’s anomalies according to the following criteria.

Afile called 1imits.txt is composed of 10 lines and contains the minimum and maximum value in which the
sensor measurement is valid. The first line is associated to the first sensor, the second line to the second
sensor, and so on.

For each line of the file measurements.txt, the program shall analyze the average of the last 5 measurements
of each sensor and count how many sensors have the average value out of limits (reported in the file
limits.txt). If the result of this count is higher than an integer parameter L, provided to the program from
the command line as first parameter, then an anomaly is detected. In this case, the program shall print on
screen a message, which reports the line number in which the anomaly occurred (the lines are numbered
starting from 1). In order to have enough measurements for the average computation, the check shall start
from the line number 5.

At the end, the program shall print the total number of anomalies detected.

Assume that:
e The format of the files measurements.txt and 1limits.txt is always correct.
e The number of lines in the file measurements.txt is not known, but is greater or equal to 5

EXAMPLE

measurements.txt
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907 233 532 0937 0327 7627 417 788 7.82 3.10 :
| . v r v v y . . v
"---FI 4.44 449 6.07 480 576 3.19 556 6.95 5.33 4.85

587 170 814 213 512 997 806 662 178 447 limits.txt
521 218 880 9.89 003 420 809 725 9.05 528 C;\> search anomalies.exe 5
6.6 248 999 286 446 057 608 959 138 814 Anomaly found in line 5 4.00 5.00
734 970 048 923 579 480 699 160 121 5.63 o
039 405 956 975 985 594 040 356 247 6.29 Anomaly found in line 7 2.00 3.00
204 385 962 921 671 910 650 8.07 498 944 Anomaly found in line 16
401 902 961 006 905 854 338 491 915 7.27 Anomaly found in line 18 501 7.02
458 3.11 455 047 001 281 148 273 671 152 -
246 100 391 050 472 294 020 104 530 489 Anomaly found in line 19 3.10 7.03
231 076 134 577 025 787 770 803 914 077 Anomaly found in line 21 2.00 6.00
769 454 574 939 1.10 868 647 442 299 7.71 Anomaly found in line 25 : '
732 114 235 022 113 284 916 679 897 991 Anomaly found in line 26 5.00 &5.50
193 012 404 461 005 567 135 751 137 286 o
996 083 994 721 257 076 279 0.18 170 9.38 Anomaly found in line 27 3.00 4.00
6.15 950 872 478 156 503 942 576 274 481 Anomaly found in line 29

6.00 6.20

Anomaly found in line 30

88 495 891 715 692 620 331 019 166 525 S 4.00 6.00
529 825 931 119 442 273 651 196 7.05 121 Anomaly found in line 31 - :
290 953 097 283 838 68 762 126 530 158 Total anomalies found: 12 3.50 6.90
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SURNAME: NAME:
STUDENT ID:

TEACHER:

Question 1 Answer

Convert the following numbers from decimal to
binary in Sign and Magnitude (SM) of 8 bits:

98 = Xsm

-6310 = Ysm

Report ALL steps

Question 2

Determine if the following Boolean equality is true or false:
(A AND B) OR (A AND C) OR (A AND NOT(B)) OR (NOT(B) AND C) = A OR (NOT(B) AND C)

Question 3

Briefly describe what is the ALU of a microprocessor.
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Question 4 (PROGRAMMING) |

An electronic control unit for automotive engine control is equipped with 8 sensors. Such sensors measure
several engine parameters (e.g., speed, temperature, acceleration, etc.). Regardless of the type of sensor,
each value is represented by a real number. The control unit acquires 8 values every 10 milliseconds and
saves them in a new line of a file called measurements.txt. The 8 values are separated by a space.

Write a C program able to analyze the file measurements.txt. The purpose of the program is the detection of
engine’s anomalies according to the following criteria.

A file called 1imits.txt is composed of 8 lines and contains the minimum and maximum value in which the
sensor measurement is valid. The first line is associated to the first sensor, the second line to the second
sensor, and so on.

For each line of the file measurements.txt, the program shall analyze the average of the last 4 measurements
of each sensor and count how many sensors have the average value out of limits (reported in the file
limits.txt). If the result of this count is higher than an integer parameter L from the command line, then an
anomaly is detected. In case there is no anomaly in the line, the program shall print on screen a message,
which reports the line number (the lines are numbered starting from 1). In order to have enough measurements
for the average computation, the check shall start from the line number 4.

At the end, the program shall print the total number of correct measurements (i.e. lines) without anomaly.

Assume that:
e The number of lines in the file measurements.txt is not known, but is greater or equal to 4
e The format of the file measurements.txt is correct.

EXAMPLE

measurements.txt

i
858 236 550 408 273 388 705 812|! oK OK OK OK oK

—> [ 3.93] 242" 7.00 499 534 569 3.75 534

oK oK oK
378 680 333 770 674 398 223 960 0 —===== ->:[ 363 404 641 509 473 380 494 7.16

533 481 064 017 48 972 279 785 limits.txt

587 170 814 213 512 997 806 6.62 C:\> check_measure.exe 3

5.21| 2.18| 880 9.89 | 0.03| 420] 809 | 7.35 Measurement correct in line: 4 4.00 5.00
616 248 999 286 446 057 608 959 o

734 970 048 923 579 480 693 160 Measurement correct in line: 11 2.00 3.00
039 4.05 956 9.75 9.8 594 040 3.56 Measurement correct in line: 12

204 385 962 921 671 910 650 807 Measurement correct in line: 14 5.01 7.02
401 9502 961 006 905 854 338 491 Measurement correct in line: 15 3.10 7.03
‘21' ZZ iéé : ;i g':; 23; ; Si é :i i ;i Measurement correct in line: 23 : :
2'31 0'76 1'34 5'77 0:25 7'87 7'70 8'09 Total correct measurements: 6 2.00 6.00
7.69 454 574 939 110 868 647 442 5.00 5.50
732 114 235 022 113 284 916 679

193 012 404 461 005 567 135 751 3.00 4.00
9.96 083 994 7.21 257 076 279 0.8

615 950 872 478 156 503 9.42 576 6.00 6.20



