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Graphic Bundle

Chapter 1: Getting Started with Go and Unix

Systems Programming

$ godoc fmt Println

use 'godoc cmd/fmt' for documentation on the fmt command
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® © ® | [5] packages - The Go Programr x Mihalis

<« C @ localhost:8080/pka *

T ———— [ 0 £

Packages

Standard library

Other packages
Sub-repositories
Community

Standard library

Name Synopsis
archive
tar Package tar implements access to tar archives.
zip Package zip provides support for reading and writing ZIP archives.
Package bufio implements buffered I/O. It wraps an io.Reader or io.Writer object, creating another object
bufio (Reader or Writer) that also implements the interface but provides buffering and some help for textual
1/0.
builtin Package builtin provides documentation for Go's predeclared identifiers.
bytes Package bytes implements functions for the manipulation of byte slices.
compress
bzip2 Package bzip2 implements bzip2 decompression.
flate Package flate implements the DEFLATE compressed data format, described in RFC 1951.
gzip Package gzip implements reading and writing of gzip format compressed files, as specified in RFC 1952.

Package |zw implements the Lempel-Ziv-Welch compressed data format, described in T. A. Welch, A

2w Technique for High-Performance Data Compression", Computer, 17(6) (June 1984), pp 8-19.

zlib Package zlib implements reading and writing of zlib format compressed data, as specified in RFC 1950.
container

heap Package heap provides heap operations for any type that implements heap.Interface.

list Package list implements a doubly linked list.

ring Package ring implements operations on circular lists.
context Package context defines the Context type, which carries deadlines, cancelation signals, and other

request-scoped values across API boundaries and between processes.
crypto Package crypto collects common cryptographic constants.
Package aes implements AES encryption (formerly Rijndael), as defined in U.S. Federal Information

aes Processing Standards Publication 197.

cipher Eackage cipher imglements standard block cipher modes that can be wrapped around low-level block
cipher implementations.

des Package des implements the Data Encryptipn Standard_ (DES) and the Tri;_)le pata Encryption Algorithm
(TDEA) as defined in U.S. Federal Information Processing Standards Publication 46-3.

dsa Package dsa implements the Digital Signature Algorithm, as defined in FIPS 186-3.

ecdsa Package ecdsa implements the Elliptic Curve Digital Signature Algorithm, as defined in FIPS 186-3.

elliptic Package elliptic implements several standard elliptic curves over prime fields.

hmac Package hmac implements the Keyed-Hash Message Authentication Code (HMAC) as defined in U.S.

Federal Information Processing Standards Publication 198.
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[ NON 4 cp.go — code

package main

import (
"fmt"

)

func main() {
if len(os.Args) !'= 3 {
fmt.Println("Please pse two command line arguments!")
0s.Exit(-1)

in := o0s.Args[1]
out := o0s.Args[2]

input, err := ioutil.ReadFile(in)
if err !=nil {
fmt.Println("Error reading the input!")

¥

err = ioutil.WriteFile(out, input, 0644)
if err !=nil {
fmt.Println("Error creating the destination file!")

}

Line: 11:23 | Go s | TabsSize: 4 v | ¥ 2

<>
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Chapter 2: Writing Programs in Go

[ XoK J 2. mtsouk@mail: ~ (bash)
rMacBook:code mtsouk$ go help environment

The go command, and the tools it invokes, examine a few different
environment variables. For many of these, you can see the default
value of on your system by running 'go env NAME', where NAME is the
name of the variable.

General-purpose environment variables:

GCCGO
The gccgo command to run for 'go build -compiler=gccgo’.
GOARCH
The architecture, or processor, for which to compile code.
Examples are amd64, 386, arm, ppc64.

The directory where 'go install' will install a command.

The operating system for which to compile code.
Examples are linux, darwin, windows, netbsd.
GOPATH
For more details see: 'go help gopath'.
GORACE
Options for the race detector.
See https://golang.org/doc/articles/race_detector.html.
GOROOT
The root of the go tree.

Environment variables for use with cgo:

cC
The command to use to compile C code.
CGO_ENABLED
Whether the cgo command is supported. Either @ or 1.
CGO_CFLAGS
Flags that cgo will pass to the compiler when compiling
C code.
CGO_CPPFLAGS
Flags that cgo will pass to the compiler when compiling
C or C++ code.
CGO_CXXFLAGS
Flags that cgo will pass to the compiler when compiling
C++ code.
CGO_FFLAGS
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Chapter 3: Advanced Go Features

@ [ ] 2. mtsouk@mail: ~/Desktop/goBook/ch/ch3/code (ssh)
code$ strace ./addCLAImproved 1 2

execve("./addCLAImproved", ["./addCLAImproved", "1", "2"], [/* 22 vars */]) = 0
arch_prctl(ARCH_SET_FS, 0x544990) =0

sched_getaffinity(@, 128, {1}) =38

mmap(Oxc000000000, 65536, PROT_NONE, MAP_PRIVATEIMAP_ANONYMOUS, -1, @) = 0xc000000000
munmap (@xc000000000, 65536) =0

mmap(NULL, 262144, PROT_READIPROT_WRITE, MAP_PRIVATE|MAP_ANONYMOUS, -1, @) = 0x7f@9f6cf6000
mmap(@xc208000000, 1048576, PROT_READ|PROT_WRITE, MAP_PRIVATE|MAP_ANONYMOUS, -1, @) = @xc20
8000000

mmap(@xc207f 0000, 65536, PROT_READ|PROT_WRITE, MAP_PRIVATEIMAP_ANONYMOUS, -1, @) = @0xc207f
0000

mmap(Oxc000000000, 4096, PROT_READI|PROT_WRITE, MAP_PRIVATEIMAP_ANONYMOUS, -1, @) = @0xc00000
0000

mmap(NULL, 65536, PROT_READ|PROT_WRITE, MAP_PRIVATE|MAP_ANONYMOUS, -1,

mmap(NULL, 1439992, PROT_READ|PROT_WRITE, MAP_PRIVATE|MAP_ANONYMOUS, -1, O

(7]

mmap(NULL, 131072, PROT_READIPROT_WRITE, MAP_PRIVATE|MAP_ANONYMOUS, -1, @) = 0x7f@9f6b66000
sigaltstack({ss_sp=0xc208006000, ss_flag ss_size=32768}, NULL) = 0
rt_sigprocmask(SIG_SETMASK, [], NULL, 8)

rt_sigaction(SIGHUP, NULL, {SIG_DFL, [], @}, 8) =0

rt_sigaction(SIGHUP, {@x428480, ~[], SA_RESTORERI|SA_STACKI|SA_RESTARTISA_SIGINFO, 0x4284f0},
NULL, 8) = 0

rt_sigaction(SIGINT, NULL, {SIG_DFL, [], @}, 8) =0

rt_sigaction(SIGINT, {0x428480, ~[], SA_RESTORERI|SA_STACKISA_RESTART|SA_SIGINFO, @x4284f0Q},
NULL, 8) =0

rt_sigaction(SIGQUIT, {@x428480, ~[], SA_RESTORERI|SA_STACKI|SA_RESTART|SA_SIGINFO, @x4284f0Q}
, NULL, 8) = @

rt_sigaction(SIGILL, {0x428480, ~[], SA_RESTORERI|SA_STACKISA_RESTARTI|SA_SIGINFO, @x4284f0Q%},
NULL, 8) = 0@

rt_sigaction(SIGTRAP, {0x428480, ~[], SA_RESTORERISA_STACKISA_RESTART|SA_SIGINFO, Qx4284f0Q}
, NULL, 8) =0

rt_sigaction(SIGABRT, {@x428480, ~[], SA_RESTORERI|SA_STACKI|SA_RESTART|SA_SIGINFO, @x4284f0Q}
, NULL, 8) = @

rt_sigaction(SIGBUS, {0x428480, ~[], SA_RESTORERI|SA_STACKISA_RESTART|SA_SIGINFO, @x4284f0Q%},
NULL, 8) = @

rt_sigaction(SIGFPE, {0x428480, ~[], SA_RESTORERI|SA_STACKISA_RESTART|SA_SIGINFO, 0Qx4284f0Q},
NULL, 8) =0

rt_sigaction(SIGUSR1, {@x428480, ~[], SA_RESTORERI|SA_STACKI|SA_RESTART|SA_SIGINFO, @x4284f0Q}
, NULL, 8) = 0

rt_sigaction(SIGSEGV, {0x428480, ~[], SA_RESTORERISA_STACKISA_RESTARTISA_SIGINFO, 0x4284f0Q}
, NULL, 8) = 0

rt_sigaction(SIGUSR2, {0x428480, ~[], SA_RESTORERISA_STACKISA_RESTART|SA_SIGINFO, 0x4284f0Q}
, NULL, 8) =0

rt_sigaction(SIGPIPE, {@x428480, ~[], SA_RESTORERI|SA_STACKI|SA_RESTART|SA_SIGINFO, @x4284f0Q}
, NULL, 8) = 0

rt_sigaction(SIGALRM, {@x428480, ~[], SA_RESTORERI|SA_STACKI|SA_RESTART|SA_SIGINFO, @x4284fQ}
, NULL, 8) = 0

rt_sigaction(SIGTERM, {0x428480, ~[], SA_RESTORERISA_STACKISA_RESTART|SA_SIGINFO, 0x4284f0Q}
, NULL, 8) =0

rt_sigaction(SIGSTKFLT, {0x428480, ~[], SA_RESTORERI|SA_STACK|SA_RESTART|SA_SIGINFO, 0x4284f

0}, NULL, 8) =0
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[ BON } 2. bash
rMacBook :code mtsouk$ sudo dtruss ./addCLAImproved 1
SYSCALL(Cargs) = return

fatal error: runtime: bsdthread_register error

runtime stack:
runtime.throw(0x10b6ebd, 0x21)
/usr/local/Cellar/go/1.8/1ibexec/src/runtime/panic.go:596 +0x95 fp=0x7fff5fbff
b20 sp=0x7fff5fbffboa
runtime.goenvs()
/usr/local/Cellar/go/1.8/1libexec/src/runtime/os_darwin.go:108 +0xa@ fp=0x7fff5
fbffb50 sp=0x7fffS5fbffb20
runtime.schedinit()
/usr/local/Cellar/go/1.8/1libexec/src/runtime/proc.go:486 +@xal fp=@x7fff5fbffb
90 sp=0Ox7fff5fbffb50
runtime.rt@_go(@x7fff5fbffbc@d, 0x2, Ox7fff5fbffbc@, Ox0, Ox2, Ox7fff5fbffced, Ox7fff5f
bffcfl, 0x0, Ox7fff5fbffcf3, Ox7fff5fbffdol, ...)
/usr/local/Cellar/go/1.8/1libexec/src/runtime/asm_amdo4.s:158 +0x183 fp=0x7fff5
fbffb98 sp=0x7fff5fbffbo@
stat64("/usr/1lib/libc++.1.dylib\@", Ox7FFF5FBFDD48, 0x1)
stat64("/usr/1ib/1ibSystem.B.dylib\@", Ox7FFFS5FBFDD48, 0x1)
stat64("/usr/1ib/libc++abi.dylib\@", @x7FFF5FBFDC58, ©@x1)
stat64("/usr/1lib/system/libcache.dylib\@", @x7FFFS5FBFD788, @x1)
stat64("/usr/1lib/system/libcommonCrypto.dylib\@", @x7FFF5FBFD788, @x1)
stat64("/usr/1ib/system/libcompiler_rt.dylib\@", @x7FFF5FBFD788, 0x1)
stat64("/usr/1ib/system/1libcopyfile.dylib\@", @x7FFF5FBFD788, @x1)
stat64("/usr/1lib/system/libcorecrypto.dylib\@", @x7FFF5FBFD788, ©@x1)
stat64("/usr/1lib/system/libdispatch.dylib\@", @x7FFF5FBFD788, @x1)
stat64("/usr/1lib/system/libdyld.dylib\@", @x7FFF5FBFD788, ©@x1)
stat64("/usr/1lib/system/1libkeymgr.dylib\@", @Ox7FFF5FBFD788, 0x1)
stat64("/usr/1lib/system/liblaunch.dylib\@", Ox7FFF5FBFD788, @x1)
stat64("/usr/1lib/system/libmacho.dylib\@", @x7FFFS5FBFD788, @x1)
stat64("/usr/1ib/system/libquarantine.dylib\@", @x7FFF5FBFD788, ©@x1)
stat64("/usr/1lib/system/libremovefile.dylib\@", @x7FFF5FBFD788, ©0x1)
stat64("/usr/1lib/system/libsystem_asl.dylib\@", @x7FFF5FBFD788, @x1)
stat64("/usr/1lib/system/libsystem_blocks.dylib\@", @x7FFFS5FBFD788, @x1)
stat64("/usr/1lib/system/libsystem_c.dylib\@", @x7FFFS5FBFD788, @x1)
stat64("/usr/1lib/system/libsystem_configuration.dylib\@", @x7FFF5FBFD788, 0x1)
00
stat64("/usr/lib/system/libsystem_coreservices.dylib\@", @Ox7FFF5FBFD788, @x1)
00
stat64("/usr/1lib/system/libsystem_coretls.dylib\@", @x7FFF5FBFD788, 0x1)
00
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Chapter 4: Go Packages, Algorithms, and
Data Structures

Head Tail

bb @ cc | @+—| abc | @

bab | @+—>-NULL

Y
Y

Y

aa| @

A simple Linked List
Head Tail

NULL <«—® ° P
ab | [T T¥| adb | o cab 0—|hj> @ | od > NULL

A
L

Y

A Doubly Linked List
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Chapter 5: Files and Directories

inode 1043

inode 4022

An inode for a directory

data ... data
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cpuc 22b

memtest.c 767b
sleep_fork.c 299 a.out db
memtest 12625b genNum.c 401b
sleep_fork 12101b str.c 159
fork.c 58b genNumber.c 3160
fork 33011b system @
cpu 329370
tellint 126360

fib_fact.c 923b
fib_fact 28997b
etUGid.c 160b
lisiDirFile.c 414b
find_ip 15665b
scanf 177960 example

date.c 1378b

/) N\

e

find_ip.c 3835
date 15777
gepid.c 161b
scanfc 123b
‘gmon.out 703b
tellint.c 1392b

sizeofint 13496

p 138100
swap 13648b
pe 2200
swap.c 269
speed 23653

sizeofint.c 122b

speed.c 65%4b
myLS.c 659 sysProg
aLink
readProblem.c 1179b LXF.hs 5360
Haskell
sparse.c 397b testLXE.hs 351b
filetype.c 851b python Ob
python
dataFile.txt 84b
dT.py 295b
myCP.pl 1586 perl

data.txt 158b

Haskell

python

system
perl
example
C
cUNL
sysProg

— X

code

—P» newCode
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Chapter 6: File Input and Output

H notGoodCP

HreadAll

cp.go (16)
Hcp.go (1024)

“cp.go (1048576)
cp.go (1073741824)

cp

100mB 1GB 5GB
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Chapter 8: Processes and Signals
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Chapter 9: Goroutines - Basic Features

naturals squares
channel channel

igenNumbers(...) ——> findSquares(...) ———> calcSum(...)

| |

Input Output

35.00

30.00

10.00

wego2 files dWC.go 2 files dwCtotal go 2 files we(1) 2 files we(1) 10 files we.go 10 files dWCgo 10files  dWCtotal go 10 files
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Chapter 11: Writing Web Applications in Go

© @ [ Iocalhost:8001 x Mihalis
<« C @ localhost:8001 * ¢
Serving: /
"I localhost:8001/12345.html x| Mihalis
® localhost:8001/12345.htm| ¥
Serving: /12345.html
[ localhost:8001/isltThere x Mihalis
@ localhost:8001/isltThere g

Serving: /isItThere
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r ]
® ./ [ localhost:8001 x WY Mihalis
& C' @ localhost:8001 e
Welcome to my home page!

®® [} localhost:8001/time X\ Mihalis
& C' @ localhost:8001/time Y
The current time is:
Mon, 10 Jul 2017 13:15:23 EEST
|
[} localhost:8001/time/ X Mihalis

& ' ® localhost:8001/time/ e

Unknown page: /time/ from localhost:8001

.Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll.

[ localhost:8001/CV X Mihalis
& ' @® localhost:8001/CV Pe

This is the /CV page at /CV
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localhost

Presenting Dynamic content!

‘Web Site || Quality’
MyBook 100

Personal 100

Photography||100
News 98
Test

G} localhost

Hello there!
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® © @ [ Displaying MongoDB data

e

C' | ® localhost:8001

\
\
X A \
\

Mihalis

)% ¢

Displaying Dynamic MongoDB content!

pi|[p2||p3| P4 || P5
-10|-20}|100}|-1000}| 10000
9 ||-18/[81 ||-729 |[6561
-8 ||-16|(64 ||-512 |[4096
-7 ||-14/|49 ||-343 |[2401
-6 ||-12/36 ||-216 ||1296
-5 ||-10{25 ||-125 ||625
4 ||-8 ||16 ||-64 ||256
36 |lo |27 |[s1
2 -4 |la |8 |16
a2l I I
12 1 Il 1

2 |4 ||la ||8 16

3 M6 |lo |27 I8t

4 18 |16 |64 ||256
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Chapter 12: Network Programming

Ubuntu [Running]
handshake.pcap [Wireshark 1.10.6 (v1.10.6 from master-1.10)] ) 16:48 1%
Statistics Telephony Tools Internals Help

B @ 1XC Q< >3F4BE couh §HEX @

Filter: | tcp && thttp v Expression... Clear ly save

No. Time Source Destination Protocol Length Info

18 5.144264000 10.0.2.15 80.244.178.150 TCP 74 59897 > http [SYN] Seq=0 Win=29280 Len=8 MSS=1460 SACK PERM=1 TSval=1585¢
19 5.236792000 80.244.178.150 10.0.2.15 TCP 60 http > 59837 [SYN, ACK] Seq=@ Ack=1 Win=65535 Len=8 MSS=1460
26 5.236833000 10.6.2.15 80.244.178.150 TCP 54 59897 > http [ACK] Seq=1 Ack=1 Win=29200 Len=0

b Frame 19: 66 bytes on wire (488 bits), 60 bytes captured (488 bits) on interface ©
»Ethernet IT, Src: RealtekU 12:35:02 (52:54:00:12:35:02), Dst: CadmusCo_7d:04:21 (08:00:27:7d:04:21)
» Internet Protocol Version 4, Src: 80.244.178.150 (80.244.178.158), Dst: 10.0.2.15 (10.0.2.15)
v Transmission Control Protocol, Src Port: http (8@), Dst Port: 59897 (59897), Seq: @, Ack: 1, Len: @
Source port: http (80)
Destination port: 59897 (59897)
[Stream index: 8]
Sequence number: © (relative sequence number)
Acknowledgment number: 1 (relative ack number)
Header length: 24 bytes
»Flags: 0x012 (SYN, ACK)
Window size value: 65535
i [Calculated window size: 65535]
2 »Checksum: 0x8939 [validation disabled]
pOptions: (4 bytes), Maximum segment size
» [SEQ/ACK analysis]

68 00 27 7d €4 21 52 54 00 12 35 02 08 00 45 00
60 2c la 46 00 00 40 06 50 ed 56 4 b2 96 0a 00
82 of 00 50 €9 9 84 bl 2c 01 45 cd 9e 7a 60 12
ff ff 89 39 00 00 82 04 ©5 b4 00 0O

PR @ * File: "/home/mtsouk/handshak... Packets: 82 - Displayed: 63 (76,8%) - Dropped: 0 (0,0%) - Load time: 0:00.001 Profile: Default
BOSE I wml Gt 4
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