
Chapter 16   high precision package

Speaker: Lung-Sheng Chien

http://crd.lbl.gov/~dhbailey/mpdist/Reference: high precision package in 
and http://www.cs.berkeley.edu/~yozo/



OutLine

• How to add high precision package into 
program

• Embed high precision package in vc2005

• Embed high precision package in Linux 
through qmake



Recall: relaxation for high precision package

Large 1D array, “int” is 4-byte, 
only supports up to 2G elements 

http://crd.lbl.gov/~dhbailey/mpdist/

We use col-major, however you 
can implement both. 

global.h

How to use high 
precision package



Installation directory of high precision package

arbitrary 
precision

double-double

quad-double



Modify global.h [1] 
global.h

user-configurable

Objective: easy to change different precision, you only choose one and 
comment the others.

arbitrary-precisiondouble-double quad-double 4double 2 31



Modify global.h [2] 

1 double-double

2 double-double

3 double-double

4

global.h

quad-double

Precedence (優先次序): double-double > quad-double > arbitrary-precision



Modify global.h [3] 

global.h

precision of double-double is 32 digits

precision of quad-double is 64 digits

precision of arbitrary-precision is up to 1024 digits

user-configurable

These header files are essential during compilation. Moreover these header 
files work for windows and unix system (e.g. Linux). 



Modify global.h [4] 

global.h

If one uses high precision package, then we define a new macro 
HIGH_PRECISION_PACKAGE, you can use this macro in your 
code.



Modify global.h [5] 
global.h

variable-length



Recall: data structure of matrix and its method

matrix.h

constructor (建構子): zeros Arithmetic: matvec, matsub, norm1 4

destructor (解構子): dealloc I/O: disp2 5

Index rule: we do it explicitly3



Change I/O from FILE* to iostream



constructor

“new” is C++ keyword, it is not only malloc
but do initialization of object.

variable-length



destructor

When we use “new” operator for allocation, 
we must use “delete” operator for deallocation



I/O: output operator <<

1

2

3

4

5

1 only print 4 digits after decimal point, 

2 Use fixed point format, it is the same as 
flag f in “%10.4f”

3 operator << sends string “dimension of 
matrix is (” to ostream object out,
then send object Ah->m to out, 

4 setw(10) means “set width as 10 characters”, 

it is the same as 10 in “%10.4f”

It is the same as 4 in “%10.4f”. 

endl means linefeed (new line)5

Question: why cannot we use printf ? Try printf and what happens?



y = Ax (no modification)

dd_real.h

mp_real.h

Arithmetic operators have been 
defined in class dd_real, qd_real
and mp_real.



Matrix / vector norm  (no modification)
matrix.cpp

dd_real.h

mp_real.h

global.h



Prototype of main function
main.cpp

README in directory C:\qd-2.3.4-windll

README in directory C:\arprec-2.2.1-windll



Test driver      [1]
main.cpp

6 -2 2 4

12 -8 6 10

3 -13 9 3

-6 4 1 -18

A =

We have modified function disp



Test driver      [2]

main.cpp

5

6

7

8

b =

-6.9306

17.9583

26.5833

7.3333

1x A b−= =

We cannot use printf, why?



Test driver      [3]

Execution results global.h

Are these four results reasonable?1

2 How can we embed high precision package into vc 2005?

3 How can we embed high precision package into Linux machine?



OutLine

• How to add high precision package into 
program

• Embed high precision package in vc2005

• Embed high precision package in Linux 
through qmake



Visual Studio 2005: How To add high precision package    [1] 

Project Add Existing Item1 Add arprec.lib which is in C:\arprec-2.2.1-windll\lib2

arprec.lib and qd.lib appears in 
project manager

4

Add qd.lib which is in C:\qd-2.3.4-windll\lib3



Visual Studio 2005: How To add high precision package    [2] 

copy C:\arprec-2.2.1-windll\lib\arprec.dll and C:\qd-2.3.4-windll\lib\qd.dll
to directory matrix



Visual Studio 2005: How To add high precision package    [3] 

Project properties1

Choose C/C++ item2

In field (欄位) Additional Include Directories3

add  C:\qd-2.3.4-windll\include and 

C:\arprec-2.2.1-windll\include

1

3

2



Visual Studio 2005: How To add high precision package    [4] 

1
2

Choose C/C++ Code Generation1

In field (欄位) Runtime library, choose Multi-threaded DLL (/MD) 2

多執行緒 DLL (/MD)



Visual Studio 2005: How To add high precision package    [5] 

1
2

Choose Liner General1

In field Additional Library Directories, add  C:\qd-2.3.4-windll\lib and 2
C:\arprec-2.2.1-windll\lib

Now You can compile your code, good luck



OutLine

• How to add high precision package into 
program

• Embed high precision package in vc2005

• Embed high precision package in Linux 
through qmake



Linux machine: How To add high precision package    [1] 

1 Suppose we put all source file into directory matrix and upload to 
workstation.

2 Remove all VC related files and DLL files. 

use command “qmake -project” to generate project file 3



Linux machine: How To add high precision package    [2] 

use command “vi  matrix.pro” to edit project file4

Add include file path 

Add linking library 

-larprec means libarprec.a
-lqd means libqd.a



Linux machine: How To add high precision package    [3] 

use command “qmake matrix.pro” to generate Makefile5

use command “make” to compile your codes and generate executable file 6

7 Execute  executable file by “./matrix”



Exercise

• Given global.h, modify your matrix.cpp (constructor, 
destructor and I/O)

• Check if you need to modify subroutine PA = LU  or not

• Check if you need to modify forward and backward or 
not.

• How can you use high precision package  to test your 
linear solver?


