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Introduction
● Many electronic mail systems can only transmit blocks of 

ASCII text. This can cause a problem when sending 
encrypted data since ciphertext blocks might not 
correspond to ASCII characters which can be transmitted.

● Radix64 or Base64 is an encoding algorithm. In this 
algorithm, binary data is represented using a concise, 
limited and common-subset of character, which is very 
much efficient than using a binary string of 0 and 1.



INTRODUCTION [CONTD.]
● The usefulness of this algorithm can be understood from 

the fact that sometimes sent normal binary data can be 
misinterpreted by underlying protocols, this results in 
producing incorrect data at receiving node.

● Radix64 enables to send all sorts of files (images, 
video, executable etc.) via mail after converting into a 
set of printable characters.



Introduction [contd.]
● The advantage of the algorithm is that the encoding & 

decoding of the data is perfectly lossless. Thus, exactly 
identical copies of data is produced at receiver.

● However, there is an underlying overhead in this 
conversion to the set of printable in terms of size 
increase. Once the binary data is converted into 
printable output, it’s size increases by a 33%, as 
demonstrated later by experiments performed.



ENCODING ALGORITHM
The encoding algorithm is as follows:-

1. Fetch the input file which is byte-readable.
2. File is read in chunks of 24 bits. At the end-of-file, 

padding is done to accommodate if such a chunk is not 
possible.

3. Group the chunk of 24 bits into 4 sets each of 6 bits.
4. Map each 6-bit chunk by converting into decimal value and 

substituting the printable character from the conversion 
table. (given in following slide)

5. Repeat step 4 until end-of-file.



Conversion Table/Printable Set



Flowchart description of 
encoding



Encoded File



FLOWCHART DESCRIPTION OF DECODING



Decoding Algorithm
The decoding algorithm is as follows:- 

1. Fetch the Base64 encoded input file.
2. Initialize reading pointer to the start of file.
3. Create empty temporary binary string temp.
4. Read next one byte from input file and adjust reading 

pointer accordingly.
5. Get index value of selected character and convert it into 

six-bit binary number.
6. Append the current result to temporary binary string 

temp.



Decoding Algorithm [contd.]

7. Repeat from step 4 until reaches end of input file.
8. Initialize reading pointer to start of temp binary 

string.
9. Read next one character (8 bit) and append it to the 

output file.
10. Adjust reading pointer accordingly.
11. Repeat from step 8 until temp binary string ends.
12. Return decoded output file.



Results & Analysis
The task was performed on files of various types (jpg, mp3, 
txt, pdf etc.) and was found to work properly. Some of the 
interesting findings are:-

The slope for Encoded File size vs Input File size was found 
to be ~1.33. (because 3 bytes of data gets mapped to 4 
bytes).

Also the relationship between time taken for encoding vs 
file size was linear. 

The findings are clearly depicted in the following graphs.



Input file size vs 
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Practical Usage & Future Applications
● Some of the popular variations of Radix64 conversion are 

used in Privacy-enhanced Electronic Mail (PEM) protocol, 
Pretty Good Privacy (PGP).

● The first known standardized use of the encoding was in 
the Privacy-enhanced Electronic Mail (PEM) protocol

● Radix-64 is also used in variety of contexts:-
○ Base64 is used for transmitting and storing text that may cause 

delimiter collision.
○ Spammers frequently employ Base64 for evading simple anti-spamming 

tools.
○ LDIF files are often encoded using Base64 character strings.
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