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Using bwLehrpool = o e

® Virtual machine prepared with required software and provided
simulation environment

® Use of SCC pool computers remotely directly in the browser

® Access: https://pool-remote.scc.kit.edu
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https://pool-remote.scc.kit.edu/
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Using bwlLehrpool

m Log in with your own abbreviation and password

04.11.2021 Seamless Engineering

bwlehrpool
—

pi1102
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Using bwLehrpool ERwlehrpool AT

Karlsruher Institut fir Technologie

m Log in with your own abbreviation and password 1102

m Select SCC Pool computers

Wahle einen Raum aus

Stelle sicher, dass das Browser Fenster die gewtinschte Gréf3e hat. Die
Auflésung des Clients wird dem entsprechend gesetzt.

ITIV-Pool 2 verfiigbar (1 offline)

— 5| SCC 49 verfligbar (37 offline)
IMI 0 verfiigbar (15 offline)
IMS 0 verflighar (6 offline) Passwortgeschiitzt
IFL 10 verfiigbar (0 offline) Passwortgeschiitzt
IMS-8 0 verflighar (1 offline) Passwortgeschiitzt

. & 1FL
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Using bwlLehrpool

m Log in with your own abbreviation and

m Select SCC Pool computers

m Select ,Seamless Engineering"®

04.11.2021 Seamless Engineering

LbwLehrpool
bwLlehrpoo!

-
Zuletzt verwendet =-Emle Kurse
Hre

@- Natives Linux

== ifv-2020

o
o IM| - PLM-CAD-Workshop WS20/21

@ IMI - Ubuntu 1804 - VR

(] . .
] ITIV Optical Design Lab $52020

[u]m} :
] ITIV-IT1 Praktikum

[ |
iy TV-LAMA

== ITM_Forschungshiwi_KonstruktionEnergieeffizienterFuenfsegmentLauefer

[ |
may <MFF - Ws2021

.
] MikPrak

ud
o Origin Pro 2021

@ 0SGeolive

o -
Mgy PAT Praktikum 2018/19

'(j Plug-and-Play Férdertechnik

ol i
o SuperPro Designer

-- TestDaF

Liste filtern: I

Hilfe/News

AT

Details
Name Plug-and-Play Férdertechnik
Zustandig
Betriebssystem Ubuntu (64 Bit)
Plattform VMware

Beschreibung

Plug-and-Play Fordertechnik
IFL Robotics




Using bwlLehrpool e o

® Note: After the virtual machine is terminated, it is reset to its original
state. Data that is not backed up is |lost!

® To save one's own code, the personal memory is mounted on the SCC
In the virtual machine.

® Access: /home/student/PERSISTENT _mov
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Provided simulation environment ﬂ(IT

Karlsruher Institut fir Technologie

® The required simulation environment is already available in the virtual
machine

B Access: /home/student/xxxxx

@ Contains code to start the simulation environment as well as to load the
hardware

7 04.11.2021 Seamless Engineering
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ROS & OPENCV
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ROS

® ROS = Robot Operating System

® Middleware not an OS (mainly used with Ubuntu)

® |t provides a plattform for developing robot software

® Many robots are based on ROS (research and industry)
® Simulation in virtual environment

® Goal : Reuse Code in Robotics!

® Executables (small programs, e.qg. vision system) can be designed _
iIndividually and are loosely coupled at runtime (communication is done via
messages%

® Executables which belonggi together are grouped into packages which can be
easily shipped and share

® Federated system of code repositories enables collaboration
® Works with Python and C++ 11 ROS.org

Robot Programming

From the basic concept 10 Pracical programming and fobo appication

Documentation

04.11.2021 Seamless Engineering
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ROS - Filesystem Level == o o

® Packages: main unit for organizing software in ROS. It can contain
ROS runtime processes (nodes), libraries, datasets, config files, or
anything else that belongs to this operational unit.

® Metapackages: (left out)

® Package manifest : provide metadata about package, package.xmil

® Repositories: a collection of packages sharing the same Version
Control System (not that important for you), a collection of packages in
organized in a repo

® Message types: message descriptions, define the data structure for
messages sent iIn ROS

B Service types: define the request and response data structures for
services in ROS.

04.11.2021 Seamless Engineering


http://wiki.ros.org/Services

ROS — Computation Graph Level 1/2 A\‘(IT

® (The Computation Graph is the peer-to-peer network of ROS processes that
are processing data together.)

® |ts concepts are (this list is not complete!):

® Nodes : Nodes are processes that perform computation. For example, one node
controls a laser range-finder, one node controls the wheel motors, one node
performs localization, one node performs\K)/a_th planning, one Node provides a
graphical view of the system, and so on. Written in roscpp or rospy.

® Master: The ROS Master provides name registration and lookup to the rest of the
Computation Graph. Without the Master, nodes would not be able to find each other,
exchange messages, or invoke services.

0 Messa?es: Nodes communicate with each other by passing messages. A message
IS simply a data structure, comprising typed fields.

® Topics: Messages are routed via a transport system with publish / subscribe o
semantics. A node sends out a message byfpu lishing it to a given topic. The topic is
a name that is used to identify the content of the message. A node that is interested
In a certain kind of data will subscribe to the appropriate topic.

& IFL
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http://wiki.ros.org/Messages
http://wiki.ros.org/Topics
http://wiki.ros.org/Names
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ROS — Computation Graph Level 2/2 A\‘(IT

® Services : The publish / subscribe model is a very flexible communication
paradigm, but its many-to-many, one-way transport is not appropriate for
request / reply interactions, which are often required in a distributed system.
Request / reply is done via services, which are defined by a pair of message
structures: one for the request and one for the reply.

® Actions :
http://wiki.ros.org/actionlib_tutorials/Tutorials/SimpleActionServer%28Execute
CallbackMethod%29

04.11.2021 Seamless Engineering


http://wiki.ros.org/Services

ROS — Topics, Publisher and Subscriber ﬂ(".

= SO Topic .
-4 S _"{1 Publisher . >

Odometry (Location x, y, 6) SLAM
Publisher Subscriber

. £ —
y *Topic T Publisher Topic Robot A

f Distance Sensor
(Obstacle x, y)
Publisher Subscriber Robot B
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ROS — Services ﬂ(".

Karlsruher Institut fir Technologie

Service Request

h.4 g = Hey Server,

/ - s . ’ .
, i\ \ What time is it now?
Let me see... Server Client

It’s 12 O’clock!

Respond to Service

Wy ——
T » 4
y - ‘ N
y 4
Server Client
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ROS Message Example Q(IT

sensor_msgs/Image Message

File: sensor_msgsﬂmage.msg‘

Raw Message Definition

his message contains an uncompressed image
0, 0) i= at top-left corner of image

o

Header timestamp should be acquisition time of image
Header frame id should be optical frame of camera
origin of frame should be optical center of camera

+x should point to the right in the image

+y should point down in the image

+z should point inte to plane of the image

If the frame_id here and the frame id of the CameraInfo
message associated with the image conflict

the behavior is undefined

Header header

o cH R HE AR O

uint32 height # image height, that is, number of rows
uint32 width # image width, that is, number of columns

¢ The legal values for enceding are in file src/image_encodings.cpp
# If you want to standardize a new string format, join
# ros-users@lists.sourceforge.net and send an email proposing & new encoding.

string encoding + Encoding of pixels -- channel meaning, ordering, size
# taken from the list of strings in include/sensor msgs
/image_encodings.h

uintf is_bigendian # i3 this data bigendian?
uint32 step Full row length in bytes
uint8[] data actual matrix data, size is (step * rows)

e o

Compact Message Definition

std_msgsHeader header
uint32 height

uint32 width

string encoding

uintd is_bigendian
wint32 step

uint8[] data

autogenerated on Fri, 15 Jan 2021 03:18:41
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ROS — Learning by doing
http://wiki.ros.org/ROS/Tutorials
1. Core ROS Tutorials

1.1

—

ra

[45]

I

(8]

Beginner Level

_Installing and Configuring Your ROS Environment

This tutorial walks you through installing ROS and setting up the ROS environment on your computer.

. Navigating the ROS Filesystem

This tutorial introduces ROS filesystem concepts, and covers using the roscd, rosls, and rospack commandling
tools.

. Creating a ROS Package

This tutorial covers using roscreate-pkg or catkin to create a new package, and rospack fo list package
dependencies.

. Building a ROS Package

This tutorial covers the toolchain to build a package.

.- Understanding ROS Nodes

This tutorial infroduces ROS graph concepts and discusses the use of roscore, rosnode, and rosrun commandline
tools.

. Understanding ROS Topics

This tutorial introduces ROS topics as well as using the rostopic and rgt_plot commandline tools.

- Understanding ROS Services and Parameters

This tutorial infroduces ROS services, and parameters as well as using the rosservice and rosparam commandline
tools.

. Using rgt_console and roslaunch

This tutorial infroduces ROS using rqt_console and rgt_logger_level for debugging and roslaunch for starting many
nodes at once. If you Use ROS fuerte Or ealier distros where rgt isn't fully available, please see this page with this
page that uses old xx based tools.

. Using rosed to edit files in ROS

This tutorial shows how to use rosed to make editing easier.

. Creating a ROS msg and srv

This tutorial covers how to create and build msg and srv files as well as the rosmsg, rossrv and roscp commandling
tools.

04.11.2021 Seamless Engineering
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Writing a Simple Publisher and Subscriber (C++)

This tutorial covers how to write a publisher and subscriber node in C++.
Writing a Simple Publisher and Subscriber (Python)

This tutorial covers how to write a publisher and subscriber node in python.
Examining the Simple Publisher and Subscriber

This tutorial examines running the simple publisher and subscriber.

_Writing & Simple Service and Client (C++)

This tutorial covers how to write a service and client node in C++.
Writing a Simple Service and Client (Python)

This tutorial covers how to write a service and client node in python.
Examining the Simple Service and Client

This tutorial examines running the simple service and client.
Recording and playing back data

This tutorial will teach you how to record data from a running ROS system into a .bag file, and then to play back the
data to produce similar behavior in a running system

Reading messages from a bag file

Learn two ways to read messages from desired topics in a bag file, including using the ros_readbagfile script.
Getting started with roswtf

Basic introduction to the roswif tool.

Mavigating the ROS wiki

This tutorial discusses the layout of the ROS wiki (wiki ros.org) and talks about how to find what you want to know.
Where Next?

This tutorial discusses options for getting to know more about using ROS on real or simulated robots.




AT

ROS — Learning by doing

a General
http://wiki.ros.orqg/tf/Tutorials

® TF — Managing coordinate transformations
http://wiki.ros.org/navigation/Tutorials/RobotSetup/TF

® Video tutorials on ROS (3 x approx. 50min videos)
https://www.youtube.com/watch?v=0BxVPCInS3M&t=1106s

_ _ IFL
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http://wiki.ros.org/tf/Tutorials
http://wiki.ros.org/navigation/Tutorials/RobotSetup/TF
https://www.youtube.com/watch?v=0BxVPCInS3M&t=1106s

OpenCV

® Developed by Intel in 2011
® Free library for computer vision

® Strong background in research and
iIndustry

@ C++ and Python supported
® Alternatives : SciPy and MATLAB

18 04.11.2021 Seamless Engineering
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Tutorial 1 @ﬂ,

From ROS to OpenCV
® OpenCV : BGR channel OpenCV
® OpenCV : image Is numpy array

http://wiki.ros.org/cv_bridge/Tutorial ROS
s/ConvertingBetweenROSImagesAn
dOpenCVIimagesPython

04.11.2021 Seamless Engineering
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OpenCV Iplimage

!

l

CvBridge

:

ROS Image Message

& IFL
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Tutorial 2

Working with images
® Show dimensions

® Manipulating Pixels
® Segmenting image

20 04.11.2021 Seamless Engineering
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Python

a What is Python?

a Interpreted high-level and general-purpose programming
language

a Object-oriented approach

s Large community

m Main advantages of Python (compared to Java or C++):
s Easy to use and to read

s Compact
m Main disadvantages of Python:
s Speed

m Python Tutorials
a https://www.w3schools.com/python/default.asp

22 04.11.2021 Seamless Engineering
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@ python

Java Python
File dir = File( X~ 1 my_file =
2 File fin File( 2
3 dir.getCanonicalPath() ~ F 3 (my_file.
ile.separator - 4 my_file.close()
4 | s
5
6 FilelnputStream fis =
InputStream(fin);
7
8
9 BufferedReader = Buffer
edReader ( InputStreamReader
(fis));
10
1 1ng alLine = ni 2
12 ((aLine = .readLine())
11) {
13
14 (aLine.trim().length()
== 0) {)
15 )
16
17
18 .close();

)

read())



https://www.w3schools.com/python/default.asp
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HARDWARE
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Working Space of uArm [mm] ﬂ(".

axis of rotation

B 30<=x<=280
m-278 <=y <= 278
m-120<=2z<=130
m 150 <=r <=280 190

30

24 04.11.2021 Seamless Engineering




AT

Most important uArm Topics, Actions & Services
Actions:

® NAMESPACE/uarm_move moves to target position

® NAMESPACE/uarm_reset reset to position [180, 0, 130]

Services

® NAMESPACE/uarm_set_pump pump of vacuum gripper true / false

® NAMESPACE/uarm_get_state gives position, busy and pump status

Topics

® NAMESPACE/busy true if currently working on task

Note: Only one action / service can be actively used at a time. All other requests are blocked during the

execution of a task and get "success = False" (or in the case of uarm_get_state "ready = False") as
result.

26 04.11.2021 Seamless Engineering
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uUArm with Slider
® Slider Working Space [mm].
470 <=y <=0

® only the real model has the
sensors attached to it

ultrasonic sensor

/

® In our environment raised
by additional 70 mm

(so UArm’s platform
on 140 mm) 70mm ‘ .
y

origin Slider limit switch

model coordinates

27 04.11.2021 Seamless Engineering



Most important uArm Slider Topics, Actions & ﬂ(l'l'

Services
Actions:

# NAMESPACE/slider_move moves to target position y in range [-470, O]

® NAMESPACE/drive_to_limit_switch move until switch gets triggered (real model)
Services

® NAMESPACE/uarm_set_pump pump of vacuum gripper true / false

8 NAMESPACE/uarm_get_state gives position, busy and pump status

Topics

® NAMESPACE/uarm/busy true if uArm currently working on task

® NAMESPACE/slider/busy true if slider currently working on task

8 NAMESPACE/state _raw raw data from slider (real model)

IFL
28 04.11.2021 Seamless Engineering W)
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UArm Conveyor ﬂ(".

Karlsruher Institut far Technologie

Sensors - real Model:
® ultrasonic sensor

® color sensor at the stopper ultrasonic sensor (2)
and camera
Sensors — Simulation: ultrasonic sensor /

® ultrasonic sensor
® camera & ultrasonic sensor at the stopper

X

04.11.2021 Seamless Engineering
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Most important UArm Conveyor Services ﬂ(IT

Services

® conveyor/conveyor/control move conveyor belt (-15.0,0,15.0)
(simulation)

a NAMESPACE/move_forward (Int16 data) ?c]lg:‘/aejltgetlct) V(;/it—h(;hrﬁed;nrsatiir?f?n(i)tfegjata

® NAMESPACE/move_backward (Int16 data) (real model)

= NAMESPACE/stop Stop conveyor belt (real model)

stops the conveyor when the ultrasonic
" NAMESPACE/start_search sensor detects an object. Deactivates itself
® NAMESPACE/stop_search when object detected (real model)

. . IFL
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Most important uArm Conveyor Topics ﬂ(IT

Topics

= NAMESPACE/busy True, while search mode activated (real)

2 NAMESPACE/ultrasonic/scan ultrasonic sensor beside belt [m] (sim)

2 NAMESPACE/ultrasonic 2/scan ultrasonic sensor at stopper [m] (sim)

a NAMESPACE/cameral/image_raw camera at stopper (sim)

2 NAMESPACE/state information about belt, mode, color sensor,

time moving since last start command and
(feed — not attached here) (real)

04.11.2021 Seamless Engineering W)




Turtlebot3 Burger

laser scanner —

A
v

160 mm

32 04.11.2021 Seamless Engineering
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Raspberry

/ Pi Camera

1

151 mm

45 mm

A

»ld
Ll ]

32 mm 78 mm
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Most important Turtlebot 3 Topics, Actions & Q(IT

Services
Actions:

2 NAMSPACE/move_base simple moves to target position

Topics

2 NAMSPACE /Camera/image image of camera (S|m)

® raspicam_node/image Image of camera (real)

® NAMSPACE/camera/image_charuco_pose pose of recognized marker relative to
camera (origin in bottom right corner of

® raspicam_node /image_charuco_pose mf’(ﬂkelg) (sim)
~ (rea

2 NAMSPACE/scan filtered array of distances measured by laser
- scanner

_ _ IFL
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Example Nodes in Python code Q(IT

UuArm

® roslaunch uarm spawn.launch to start gazebo with a uArm and a box
start_gazebo:=true box:=true

® rosrun uarm . .
Very_simp|e_acti0n_c|ient_example_py to start example SC“pt In new terminal
(path to code:
~/2021 pnp_ws/src/models/uarm/script

s/)

Slider

® roslaunch spawn.launch use spawn command in new terminal
start_gazebo:=true

® rosrun slider to start example script in new terminal

very_simple_action_client_example.py

_ _ IFL
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uarm_msgs

uarm_move.action

#goal definition
int64 x
int64 vy
int64 z

#result definition
bool success

#feedback
#1nt32[] sequence

uarm_reset.action

#goal definition
#result definition
bool success

#teedback

36 04.11.2021 Seamless Engineering

uarm_pump.srv

bool run

bool success

AT

Karlsruher Institut fir Technologie

uarm_get_state.srv

bool ready
bool pump
1nt64 x
1int64 vy
1nt64 z
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GIT
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Git structure (1) S(IT

Karlsruher Institut fiir Technologie

® Entire source code Is in a repository

® Code can be developed in any number of
branches in parallel
Your Work

B Example: Master-Branch: last stable program
version
@ Test-Branch: current development status, not yet O .
tested (,Alpha-Version®) Viaster ] [

® Developers add new (improved) code via commit
to the branch
® Every commit is saved and can be undone

& IFL
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Git Structure (2) ﬂ(".

® Merging of branches

® Automatic comparison of the code in the different branches (, always take the
latest version®)

® Most of the time this works without problems, otherwise solve Merge conflict.

® Developers and program users can communicate with each other about
ISsues

® Report found bugs
B Specify suggestions for improvement and wishes

® Respository (Code) + Issues = Project

39 04.11.2021 Seamless Engineering



What is GitHub Desktop? S(IT

® Service to synchronize Git with T RS o oo

.
yO u r C O I I l p u te r WI tI l a G U I Appease linter &l iAmWillShepherd and Markus Olsson committed =0~ c79e71c 1 changed file

‘ iAmWillShepherd committed a day ago

Co-Authored-By: Markus Olsson <niik@users.noreply.github.com>
Add event handler to dropdown com...

] iAmWilishepherd and Markus Olsson..  app/src/uift.../dropdown.tsx @@ -145,6 +145,10 @@ export class ToolbarDropdown extends
React.Component<
Move escape behavior to correct co... 145 145 this.state = { clientRect: null }
- L M iAmWillShepherd and Markus Olsson.. 146 146 }
® Contents of the Git repository are |
*]iAmW'\HShepherd and Markus Olsson.. Bl ¥aceioe s pan Ui
149 + return this.props.dropdownState === 'open'
stored locally on your computer |z
& iAmWillShepherd committed a day ago 151 | +
Merge pull request #4044 from des... 148 152 , Lpzlwate dropdownIcon(state: DropdownState): OcticonSym
0
n Neha Batra committed a day ago .
149 153 // @T0DO: Remake triangle octicon in a 12px version,
Merge pull request #4070 from desk.. 150 154 // right now it's scaled badly on normal dpi monitor

Q Brendan Forster committed 2 days ago 5-

- - @@ -249,6 +253,13 @@ export class ToolbarDropdown extends
@ Avallable 1or Windows an acC bump o betes
Q Brendan Forster committed 2 days ago 249 253 }

250 254 }
Merge pull request #4057 from desk..
) 251 255
’3 Brendan Forster committed 2 days ago
256 + private onFoldoutKeyDown = (event:
Merge pull request #4067 from desk.. React.KeyboardEvent<HTMLElement>) => {
l; Brendan Forster committed 2 days ago 257 | + if (levent.defaultPrevented && this.isOpen &&
event.key === 'Escape') {
Release 0 1.1.0-beta2 258 + event.preventDefault()
ﬁ Neha Batra committed 2 days ago 259 + this.props.onDropdownStateChanged('closed', 'keybo
ard')

. , IFL
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Setting up GitLab and GitHub Desktop ﬂ(".

oy

B Step-by-step instructions available in the "Seamless Engineering
Manual”

® Be sure to follow 1:1 if you did not set up GitLab in the introductory
session!

® Access to GitLab Seamless Engineering: https://qgit.scc.kit.edu/seamless-
engineering

® Download GitHub Desktop:
® Windows and macOS: https://desktop.github.com/

04.11.2021 Seamless Engineering
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Working with GitHub Desktop (1)

) File Edit View Repository Branch

Help

= o Fetch origin
- gruppe-2_042 § MR ] d

Mever fi

Changes

hanged files

View the files of your repository in Explorer )
Show in Expl
Repository menu or | Ctrl| Shift|| F S S

Summary (required)

Description

Commit to master

AT

Karlsruher Institut far Technologie

Current branch

master ~ |a
l Filter Mew branch
Default branch
v master

2 months ago

Recent branches
P a month ago
E.? A a mornth ago

[ a month ago

b Choose a branch to merge into master

04.11.2021 Seamless Engineering




Working with GitHub Desktop (2 S(

‘.) Eile Edit View Repository Branch Help

Current repository oo Current branch = Push origin

- gruppe-2 042 “  master Last fetched 9 minutes ago

Changes 1 History Changes History
v 1 changed file 0 changed files T

Common_Classes\GPIO.cpp N O | O C a ‘ C h a ﬂ g e S

There are no uncommitted changes in this repogtory. Here are some
friendly suggestions for what to do next.

Push 1 commit to the origin remote

[ Changed fIIeS J You have one local commit waiting to be ppished to the

Always available in the toclbar when therg are local commits

waiting to be pushed or Ctd | P

[ Commit description }

View the files of your repository in Explprer

Repository menu or Cirl| Shift| F

Show in Explorer

E Hier kommt die Commitbeschreibung hin..
und hier ein optionaler Kommentar ceneen PUSh Commlt tO GItLab
[ Undo Commit ] (final)

[ Perform commit ]

Commit to master

Committed 7 minutes ago

Hier kommt die Commitbeschreibung hin...

Undo

_ _ IFL
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Git Bash ﬂ(".

@ Alternatively, to the graphical variant there is also the possibility to use
git directly from the terminal

® To clone a repository from git type:
® git clone <repo> <directory>

@ This will clone the repository at <repo> into the ~<directory>! folder on the
local machine

® Example: git clone ssh://john@example.com/path/to/my-project.git cd
my-project

® [mportant git commands can be found here:
https://dzone.com/articles/top-20-git-commands-with-examples
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Attribute
Error

You are calling a
method on the wrong
type of object

L

sREEERRRRERR R

T mms
emEEEEEE R,

SyntaxError

You've forgotten the
quotes around a string

-

You have forgotten to
put a colon at the end
of a defrif/for line

You have different
number of open and
close brackets in a
statement

L R R T g

AN RRR NN RNy
fapmssmssmsssnnspunnnnnnnunnnnst

#*

*

M
»'

TypeError

You're trying to use an
operator on the wrong
type of objects

An object which you
expect to have a value is
actually None

You've used non-integer
numbers in a list slice

Y¥ou've called a method/
function with the wrong
number or type of
arguments

Aabbbbb bbbl bbLL UL LU LU UL UL LR L L

A sEEEEsEEEEEEEEEE e

W NSNS E RS,

Indentation
Error

You've used a mixture
of tabs and spaces
You haven't indented all
lines in a block equally

*

gFREEEREEREERRRRRRRRRy
Yamnnmnnnnnnnnnnnngunnt

*ssssmssmssssmmsnmnmnnnns®
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of error do
you get?

e

[
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NameError

You've misspelt a variable,
function or method name
You've forgotten to
import a module

You've forgotten to
define a variable

Your code uses a
variable outside the
scope where it's defined

Your code calls a function
before it's defined

You're trying to print a
single word and have
forgotten the quotes
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KeyError
You're trying to look
up a key that doesn't

exist in a dict
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IOError 3
L—}: You're tryingtoopena
- file that doesn't exist a3
: =

l-nn---‘.

Do you get an
error when you

 S———

run the code?

use loops or if

ST NN NN RN E R EEERRRRRERRY,

A wariable that should
contain a value does not
You are storing the return
value of a function which
changes the variable
itself (e.g. sort)

A number which should
be a fraction is coming
out as zero in Python 2

You are dividing integers

rather than floats.

Convert the numbers to

floats or from __future__

import division

statements?

L ——

-
Two numbers which should
be equal are not
You are comparing a number
with a string representation
of a number (e.g. if 3 == "3")

A complex condition is not
giving the expected result
The order of precedence in the
condition is ambiguous - add
some parentheses

*
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A list which should have
a value for every iteration
only has a single value
You have defined the list
inside the loop: mowve it
outside

A loop which uses the
range function misses
out the last value
The range function is
exclusive at the finish:
increase it by one.
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multiple lines to a file but

I'm trying to print a value
but getting a weird-
looking string
You are printing an object
(e.g. a FileCbject) when
you want the result of
calling a method on the
object

A regular expression is
not matching when I
expect it to
You have forgotten to use
raw strings or escape
backslash characters

I am reading a file but getting no input
You have already read the contents of the file earlier
in the code, so the cursor is at the end.
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I am trying to loop over a
collection of strings, but
am getting individual
characters
You are iterating over a
string by mistake

I am trying to write

only getting a single one

You have opened the file

inside the loop: move it
outside

My code isn't working :==(
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Debugging ﬂ(".

Karlsruher Institut fir Technologie

® The following website gives a very good overview for debugging Python
code:

@ https://medium.com/techtofreedom/six-debugqing-technigues-for-python-
programmers-ch25a4baaf4b

® The following slides can help you as well:

® https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-
0001-introduction-to-computer-science-and-programming-in-python-fall-
2016/lecture-slides-code/MIT6 0001F16 Lec7.pdf
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https://medium.com/techtofreedom/six-debugging-techniques-for-python-programmers-cb25a4baaf4b
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-0001-introduction-to-computer-science-and-programming-in-python-fall-2016/lecture-slides-code/MIT6_0001F16_Lec7.pdf

What happens next? ﬂ(".

Karlsruher Institut far Technologie

® Share ideas in your group

® Find your strengths
@ Distribute the tasks

® We help you with problems
® In the consultation hours
® Or in the ILIAS Forum

® We wish you a lot of fun and success!
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® Linux Commands: https://files.fosswire.com/2007/08/fwunixref.pdf
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