Assembly Line

Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 1024 megabytes

There are k workers along an assembly line, numbered from 1 to k, each with an inbox. They're going
to process n artifacts, where the i-th artifact will be added into the inbox of the w;-th worker at the
beginning of the ¢;-th minute. Each minute, the following events happen in order:

1. New artifacts (if any) are added to the inbox of some workers.

2. If the inbox of an worker is not empty, he/she grabs an artifact from the box and processes it. This
event happens simultaneously for all workers.

3. If a worker has just processed an artifact:

e For worker 1 < i < k, he/she puts the artifact into the inbox of worker (i + 1).
e For worker k, he/she puts the artifact into the shipping box, and this artifact is completed.

This event also happens simultaneously for all workers.

How many minutes do these workers need to complete all n artifacts?

Input
There are multiple test cases. The first line of the input contains an integer 7' (1 < T' < 10%), indicating
the number of test cases. For each test case:

The first line contains two integers n and k (1 < n < 2 x 105, 1 <k < 109), indicating the number of
artifacts and the number of workers.

For the following n lines, the i-th line contains two integers w; and ¢; (1 < w; < k, 1 < ¢; < 109),
indicating that the i-th artifact will be put into the inbox of the w;-th worker at the beginning of the
t;-th minute.

It’s guaranteed that the sum of n of all test cases will not exceed 2 x 10°.

Output

For each test case output one line containing one integer, indicating the number of minutes needed to
complete all n artifacts.

Example
standard input standard output

2 5
4 3 26
3 2

21

3 2

12

2 10

17

4 20
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Note

We now explain the first sample test case. The following chart shows the number of artifacts in all inboxes
after the 1-st and the 3-rd event in each minute. The numbers are given by a sequence {c1, 2, c3}, where
¢; 1s the number of artifacts in the inbox of the i-th worker.

Minute | Event 1 | Event 3

1 {0,1,0} | {0,0,1}
{1,0,3} | {0,1,2}
{0,1,2} | {0,0,2}
{0,0,2} | {0,0,1}
{0,0,1} | {0,0,0}
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