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CS 50 Walkthrough 5 Problem Set 5: Forensics Marta Bralic Slides Courtesy of Keito Uchiyama



Problem Set 5: Forensics •  Topics:  –  File I/O  –  Data structures, hexadecimal, and pointers 



•  Programs:  –  whodunit  –  resize  –  recover 



Bitmaps •  Each pixel’s color is represented as levels of  Blue, Green, and Red.  [00‐ﬀ] [00‐ﬀ] [00‐ﬀ]  •  A bitmap is a series of consecuMve pixels  described aNer each other.  •  Also has “metadata” in ﬁrst 54 bytes  consisMng of two headers. 



Smiley 



Smiley  ffffff ffffff 0000ff 0000ff 0000ff 0000ff ffffff ffffff  ffffff 0000ff ffffff ffffff ffffff ffffff 0000ff ffffff  0000ff ffffff 0000ff ffffff ffffff 0000ff ffffff 0000ff  0000ff ffffff ffffff ffffff ffffff ffffff ffffff 0000ff  0000ff ffffff 0000ff ffffff ffffff 0000ff ffffff 0000ff  0000ff ffffff ffffff 0000ff 0000ff ffffff ffffff 0000ff  ffffff 0000ff ffffff ffffff ffffff ffffff 0000ff ffffff  ffffff ffffff 0000ff 0000ff 0000ff 0000ff ffffff ffffff 



Bitmap Headers



Bitmap padding



Whodunit?



Resize •  Two steps:  –  Make necessary changes to the metadata  –  Write out the new pixels 



•  We can use the same copy.c framework! 



Resize - Metadata



Resize - Pixels



resize 2 small.bmp large.bmp 



Image recovery! 0000000: ff d8 ff e0 00 10 4a 46  ......JF  0000008: 49 46 00 01 01 01 00 60  IF.....`  0000010: 00 60 00 00 ff e1 1d da  .`......  0000018: 45 78 69 66 00 00 49 49  Exif..II  0000020: 2a 00 08 00 00 00 0a 00  *.......  0000028: 0f 01 02 00 12 00 00 00  ........  0000030: 86 00 00 00 10 01 02 00  ........  0000038: 0b 00 00 00 98 00 00 00  ........  0000040: 12 01 03 00 01 00 00 00  ........  0000048: 00 00 00 00 1a 01 05 00  ........ 



Image recovery - Steps •  Steps:  Go through each block in the disk image and:  1.  If we ﬁnd a JPEG signature, start wriMng the  bytes out to another ﬁle  2.  If we ﬁnd a new JPEG signature, close that old  ﬁle and go back to 2  3.  If we ﬁnd the End Of File, close the ﬁle and  kthxbai 



QuesMons? 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A bitmap is a series of consecuÃ»ve pixels described after each other. â€¢ Also has â€œmetadataâ€� in first 54 bytes consisÃ»ng of two headers. 
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CS 50 Walkthrough 5 

Data structures, hexadecimal, and pointers. â€¢ Programs: â€“ whodunit. â€“ resize. â€“ recover ... Image recovery! ... Go through each block in the disk image and: 1.
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CS 50 Walkthrough 5 

Image recovery - Steps. â€¢ Steps: Go through each block in the disk image and: 1. If we find a JPEG signature, start wriÃ»ng the bytes out to another file. 2. If we find a new JPEG signature, close that old file and go back to 2. 3. If we find the E
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CS 50 Walkthrough 5 - CS50 CDN 

A bitmap is a series of consecuÃ»ve pixels described after each other. â€¢ Also has â€œmetadataâ€� in first 54 bytes consisÃ»ng of two headers.
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CS 50 Walkthrough 6 

create nodes for them. â€“ put these nodes ... store each leâ€ºer i of the word in that node. â€¢ fgetc(dptr) is that ... put a pointer to your node that you just malloced there.
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CS 50 Walkthrough 6 

Topics: â€“ More data structures, more pointers. â€“ More File I/O. â€¢ You implement: ... convert each leâ€ºer of word tolower. â€¢ hash word and go to that place in array.
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CS 50 Walkthrough 6 - CS50 CDN 

Slow but simple: Linear search every fme. â€“ don't do this! â€¢ Hash tables. â€¢ Tries ... easy if you've kept a counter that you increment every fme you load a word.
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Computer Science 50 Walkthrough 2 

This old man, he played one. He played knick-knack on my thumb. Knick-knack paddywhack, give your dog a bone. This old man came rolling home. This old man, he played two. He played knick-knack on my shoe. Knick-knack paddywhack, give your dog a bone.
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Computer Science 50 Walkthrough 2 

Computer Science 50. Introduction to Computer Science I. Harvard College. Marta Bralic [email protected]. Walkthrough 2 ...
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Computer Science 50 Walkthrough 2 

This old man, he played one. He played knick-knack on my thumb. Knick-knack paddywhack, give your dog a bone. This old man came rolling home. This old ...
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cs form 5.pdf 

curriculum specification / Pusat Perkembangan Kurikulum. ISBN 983-2717-49-3. 1. Science - Study and teaching (secondary) â€“ Malaysia. 2. Science â€“ Outlines ...
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Walkthrough 8 

index.html â€“ homepage. â–« buildings.js â€“ buildings in the game. â–« houses.js â€“ Harvard houses + locations. â–« math3d.js â€“ movement math. â–« passengers.js â€“ all the people in the game. â–« service.css â€“ appearance of the homepage. â–« 
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Walkthrough 8 

Agenda. â–« Distribution Code. â–« HTML + CSS. â–« Javascript. â–« API's: Google Earth and Google Maps. â–« Pickup. â–« Dropoff. â–« Choice of feature ...
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Walkthrough 8 

index.html â€“ homepage. â–« buildings.js â€“ buildings in the game. â–« houses.js â€“ Harvard houses + locations. â–« math3d.js â€“ movement math. â–« passengers.js â€“ all the ...
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form cs l mvr 50 pdf 

Page 1 of 1. File: Form cs l mvr 50 pdf. Download now. Click here if your download doesn't start automatically. Page 1 of 1. form cs l mvr 50 pdf. form cs l mvr 50 ...
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1 LPG eneral 101 CS 1 0 5 Min 9 2 102 CS 1 0 5 Min ... 

Item. Gend Item. Max. Item Name. Partici Pinnan. Code er Type pants y. 101 Prasangam - Malayalam. O 5 Min. 102 Padyamchollal - Malayalam. 0 5 Min.
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CS50 Walkthrough 4 

To Do. â–« distribution code. â–« ncurses. â–« move cursor. â–« allow changing user-added ... Allows you to change colors, ... g.board[g.y][g.x] is spot on board where.
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CS50 Walkthrough 4 

function, takes one argument ch (ascii). â–« if ch is 0, . , KEY_BACKSPACE, KEY_DC. â–« set that spot in the board to 0. â–« if ch is numerical between '1' and '9'.
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CS50 Walkthrough #3 

search. â–« sort. â–« fifteen.c. â–« distribution code ... Re-implement as binary! â–« why? â–« 2 main ways. â–« iterative. â–« recursive. Page 6. Binary Search: Iterative. Go to middle.
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CS50 Walkthrough 4 

distribution code. â–« ncurses. â–« move cursor. â–« allow changing user-added numbers, but not original ones. â–« allow replacement of blank with number. â–« invalid move? â–« won? ... Moving the cursor. â–« Switch statements! switch (test). { case 
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CS50 Walkthrough #3 

Go to middle if k < value at middle search for k between first and the one before the middle if k > value at middle search for k between one after the middle and ...
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Mobile Local Walkthrough 

Feb 8, 2011 - or jQTouch) are not necessary, but you can certainly use more than one page if you'd like to. Page 6. Mobile Local. Walkthrough. Tommy. MacWilliam. Setup. JSONP. YQL. Tips and. Tricks. HTML Setup. â–· HTML5 Doctype: . â–· jQuery: .
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CS50 Walkthrough 1 

Videos on website. â–« Purpose. â–« To guide you through the week's assignment ... poor/fair/good/better/best ... Building Blocks. â–« printf. â–« GetInt(). â–« â€œthinkingâ€�.
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4Âº CS - TEMA 5 - The Age of Imperialism.pdf 

Need to buy larger amounts of raw materials at the cheapest price. Besides, they wished to invest any surplus of capital in places with cheaper manual (hand).
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West Bengal University B.Tech CS BT Sem 5 2012 Immunology.pdf ... 

iii) The form of microphage lining the sinuses of the liver. is the. a) Histiocyte b) Kupffer cell. c) Monocyte d) Astrocyte. iv) The CD4 molecule is a. a) heterodimer.
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