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CHAPTER 1: CUPL 3.90

This release of CRSPAccess Version 3.90 is also known as the CRSP Utilities and Programming Libraries (CUPL). It is intended
for subscribers on Linux and Solaris platforms, and Windows subscribers who have specifically requested the command-line
CRSPAccess tools.

64-BIT SUPPORT

CRSP is pleased to announce that we are now providing support on 64-bit platforms:

= Linux Redhat — 64-bit
= Windows XP and Windows 7

Executables and files used in the 64-bit software are as follows:

64-BIT FOLDER NAMES

Accbin64
Acclib64

Include64
Sample64

CRSPACCESS SUPPORTED SYSTEMS

CRSP has tested programs and libraries on these supported operating systems and compilers. More recent versions of these
systems and compilers or others may be compatible, but are not fully supported.

OPERATING SYSTEM CPU C COMPILER BINARY CRSPACCESS VERSION

Windows 11 Intel x86 MS Visual Studio C++ 2019 or 2022 IEEE Little 3.86 and higher
64-bit Endian

Windows 10 Intel x86 MS Visual Studio C++ 2017 and higher | IEEE - Little 3.86 and higher
64-bit Endian

Red Hat Enterprise Linux 7.0 | Linux x86 gcc4.8.5 IEEE - Little 3.86 and higher
64-bit Endian

CRSPACCESS SUPPORTED VERSIONS

Official Support for CRSPAccess versions 3.22 and earlier is now discontinued.

CRSPAccess Versions 3.86 and 3.90 will continue to be supported through December 2023.

CRSPACCESS C PROGRAMS  CRSP UTILITIES (TS_PRINT, STK_PRINT,  CRSP LEGACY UTILITY SUPPORT
(CUPL) VERSION CCM_PRINT, IND_PRINT) CST_PRINT

3.22 Supported Supported Not Supported

3.86 Supported Supported Not Supported

3.90 Supported Supported Not Supported

ATTENTION SASECRSP ENGINE USERS

Compatibility between SAS versions and CRSPAccess Verion 2.97 and higher follows:
= SAS Version 9.1.3 — Service Pack 3, SAS Version 9.2, or the recently released SAS Version 9.3 is required for the SASECRSP
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engine to work at its best. Functionality includes access to Indexes data and to the old format Compustat (CPZ) for those
who subscribe to those products

= SAS Version 9.3 includes a new SASEXCCM engine that includes support for the new format Compustat (CMZ) Databases.
In this release, the SASEXCCM engine is still marked as experimental.

PROGRAMMERS
Programming libraries have been compiled for support on 64-bit computers for C.

CRSP continues to provide support for set-based data access through programming libraries, but encourages subscribers to
transition to the item-based access that was first introduced in 2008. CRSP Programming Guides available on our website
provide instructions for both methods.

The CRSP software includes one CRSP library for each supported language: C. The library includes both set-based and item-
based access.

CRSPAccess DLL is included in the 64-bit CRSP-supported Windows platforms.

COMMAND LINE TOOLS

Ts_print sample program, ts_samp8.rqt requests data from both the stock and CRSP/Compustat Merged Databases. Detailed
in the June 2011 CCM release notes, beginning with the June data cut of the CCM database, keysets for Banks were changed
from 2-digit numbers to 4-digit numbers. Ts_samp8.rqt reflects this keyset change. If using this sample program with a
database prior to June 2011, this sample program will need to be edited to replace keyset 2100 with keyset 44.

KNOWN ISSUES
LARGE VOLUMES

There are four dates where the daily trading volume for Citigroup, PERMNO 70519, Ticker C, exceed our database’s maximum
value (2147483648). Instead of inserting a false value into the database, CRSP has listed the volumes for these dates as -99
(missing). The true trading volume values for those dates:

DATE VOLUME

20090805 | 2674463281
20091217 | 3772638437
20091218 | 2813697156
20101207 | 3267829406

We expect a future release of CRSPAccess to be able to handle these large values properly at which time they will replace the
missing values.

CRSP Guides

All CRSP User Guides and Manuals are available on our website at: www.crsp.org/documentation
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CHAPTER 2: INSTALLATION

The following installations are now available:

WINDOWS

Windows has a single executable, setupwin.exe. When installing on a 64-bit Windows workstation, there will be a pop-up
window displaying the progress of accessing the software for installation.

CRS P CENTER FOR RESEARCH
IN SECURITY PRICES, LLC

An Affiliate of the University of Chicago Booth School of Business

LINUX

= Setuplinux64.bin

+ 64-bit installation will work only on 64-bit machine
+ Error message will return during the initialization phase of the installation when trying to install on 32-bit computer:

Launching installer..

./setuplinux64.bin: Line 2471: /space/temp/install.dir.4493/Linux/resource/jre/bin/

java: cannot execute binary file
./setuplinux64.bin: line 2471: /space/temp/install.dir.4493/Linux/resource/jre/bin/

java: Success

[root@localhost CUPL1 VER386 SRD]#

PREPARING FOR INSTALLATION

CRSP continues to utilize the InstallAnywhere®© wizard-driven installation process for CRSP software. Files are compressed
and are not directly accessible until installed.

Please Note:

= Installation over a previous version of CRSPAccess software: CRSP strongly recommends executing one of the following two
actions before installing CRSPAccess 3.86 directly into a location that contains a prior version of the software. This will
insure a clean installation. Either:
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1. Uninstall the older version before installing CRSPAccess 3.90, using either the uninstall command from the
CRSPAccess menu, or using Add/Remove programs through the Control Panel, or

2. First rename the old folder containing the CRSPAccess software then install CRSPAccess 3.90 into a folder with the
name you wish to use. For example, if you have CRSPAccess 3.86 on your computer in a folder named CRSP, first
rename this folder to something such as CRSP386 or CRSP_old. When installing CRSPAccess 3.86, it may now be
installed into a new folder named CRSP.

« Windows Command Prompt: InstallAnywhere bypasses the need for users to set path variables. A shortcut labeled CRSP
Command Prompt is available in CRSPAccess from the start menu. To run the command line utilities, this shortcut will set
the environment variables and open a window. To use the command prompt from Accessories or by running cmd.exe, you
will need to manually set your path in the command window with the following: set path=%crsp bin%;%path%

« Uninstall for Windows: To comply with recommended Windows procedures, use the Control Panel > Add/Remove Programs.

= Client Environment for Windows: The client_environment.exe is used to set the environment variables needed to run
CRSPAccess for multiple or single users. This can set variables at either the user or system level. A client_environment.
exe is included in the 3.86 release of CRSPAccess. Stock or Stock & Index-only subscribers should leave the area for the
CRSP/Compustat Merged Database blank. Client_environment.exe is located in the acchin* folder of CRSPAccess or can be
accessed from the CRSPAceess menu under Start, if installed on the local machine.

INSTALLATION STEPS

The following screen shots and instructions were written from the InstallAnywhere procedures for Windows systems. The
installation is very similar for all supported operating systems, so these systems are all served by this one set of instructions.
Differences between platforms are clearly noted.

To install the CRSP Access software, download it from the MovelT Cloud (https://crsp.moveitcloud.com/). Select the file for the
platform you are using, as detailed below. The Install Splash screen will pop up on your screen and disappear. A few moments
may follow before the install process begins. Once the installation initiates, you will be guided by the InstallAnywhere Wizard.

Windows: Double click on setupwin*.exe.
Linux: Double click on setuplinux*.bin to begin the installation process.

| €1 CRSPAccess Utilities and Programming Library 3,90 = X

Introduction

& Introduction Welcome to Installation Wizard for

O License Agreement CRSPAccess Utilities and Programming Library 3.90

O Choose Install Folder It is strongly recommended that you quit all programs before
© Pre-Installation Summary continuing with this installation.

O Installing...

© Install Complete Click the 'Next’ button to proceed to the next screen.

You may cancel this installation at any time by clicking the
‘Cancel button.

CRSPAccess Utilities and Programming Library 3.90
Center for Research in Security Prices, LLC

C R S P’ http:/fwww.crsp.org

Cancel
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After you have clicked Next on the Welcome screen, scroll through and read the CRSP Software Media Agreement. Click to
accept the terms of the license agreement, and assuming you do, click Next.

<’ CRSPAccess Utilities and Programming Library 3.90 — X

License Agreement

a Introduction Installation and Use of CRSPAccess Utilities and
Programming Library 3.90 Requires Acceptance of the

@ License Agreement
Following License Agreement:

(O Choose Install Folder

© Pre-nstallation Summary (Z'R.Sl:'® Software Media License Agreement

O Installing. . (“Agreement™)

O Install Complete
PLEASE READ THIS AGREEMENT CAREFULLY before using or

otherwise accessing the CRSP® Software Media (as defined below).

The CRSP®media and the softwars contained thersin (collectively, the
“Software Media") are an information service of Center for Research in
Security Prices, LLC, an Illinois not-for-profit corporation whose
principal place of business is 105 W. Adams Street, Sutte 1700, Chicago,

‘ : RS P Illinois 60603 (“CRSP®").

| accept the terms of the License Agreemeni
Installarmywhere

Cancel Previous m

The default directory for the software installation is c: \ crsp. You may accept or modify it. We recommend creating a folder
that reflects the version of the software. Click Next.

€' CRSPAccess Utilities and Programming Library 3.90 - X

Choose Install Folder

@ Introduction

@ License Agreement Click Next to install "CRSPAccess Utilities and Programming
€ Choose Install Folder Library 3.90" to the following directory. or click CHOOSE to

: install to a different directory.
© Pre-Installation Summary .

O Installing

© Install Complete
Directory Name

C:\crsp

Restore Default Folder Choose...

Cancel

The installer will detect the appropriate software for your computer and set it as the default.
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Windows: Summary information is displayed: Location, software features, and the amount of space that will be used. Click
Install.

Linux: The root directory that will appear on the screen, based on the previous suggestion would read /home/username/
crsp. Click on Install to proceed.

€' CRSPAccess Utilities and Programming Library 3.90 — X

Pre-Installation Summary

@ Introduction Please Review the Following Before Continuing:
@ License Agreement
Q Choose Install Folder

& Pre-Installation Summary
O Installing... Product Description:
CRSPAccess Utilities and Programming Library 3.90

Install Folder:
C:\crsp

O Install Complete

Disk Space Information (for Installation Target):
Required: 255,683,615 Bytes
Awvailable: 6,981,201.920 Bytes

CRSP

InstallAnywhere

==X =

Windows: The status of your installation will appear.
Linux: The root folder that will appear will be /home /username/crsp/accbin*. A message indicating the success of the
installation appears when the process is complete. Click Done.

€' CRSPAccess Utilities and Programming Library 3.90 - b4

Install Complete

@ Introduction CRSPAccess Utilities and Programming Library 3.90
@ License Agreement has been successfully installed to

@ Choose Install Folder

C:\crsp
@ Pre-nstallation Summary

@ Installing. . Press "Done” to quit the installer.
@ Install Complete

CRSP

InstallAnywhere
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Linux: After clicking Done, a file, crsp.kshrc can be run to set software alias names at the prompt, type:

>. ./crsp.kshrc <enter>

CRSPACCESS ENVIRONMENT VARIABLES

CRSP_ROOT Top level program directory. Most other CRSP environment variables are set based on CRSP_ROOT
CRSP_LOG Log directory used for user

CRSP_MSTK CRSP Monthly Database directory

CRSP_DSTK CRSP Daily Database directory

CRSP_CCM CRSP/Compustat Merged Database directory (if available) - Xpressfeed CCM version

CRSP_INCLUDE

Programming header files; include subfolder of root

CRSP_SAMPLE

Sample programs; sample subfolder of root

CRSP_LIB

Object libraries; acclib subfolder of root (control files)

CRSP_BIN

Executables and scripts; accbin* subfolder of root

CRSP_ENV_ULOG

Usage logs produced by users; =CRSP_LOG

CRSP_ENV_ELOG

Error logs produced by users; =CRSP_LOG

CRSP_ENV_ROOT

Variable must point to the most recent CRSPAccess database installed on your system

CRSP_WORK

Directory used to store user-generated files

LINUX ENVIRONMENT VARIABLES

IMPORTANT CHANGE FOR LINUX INSTALLATIONS:

Following previous installs, the crsp. kshrc file was run upon completion to set both environment variables and software
alias values. This new version of InstallAnywhere sets the environment variables directly on the system when the software is
installed. The crsp.kshrc file must still be run to set the aliases.

A user may wish to revert back to a previous cut of data or a previous version of the software. In order to do so, CRSP provides
shell scripts for users to run that will create a custom-named kshrc file that the user may run to set environment variables at
the session level. This process also provides a way for a system administrator to create a script that can be put into the system
login process so that the environment variables are seen by all users.

To use a shell script for generating an initialization script file, follow these steps:

1. cdtothe root directory where program files have been loaded

2. Ifyou are running csh shell, enter
If you are running ksh or bash shell, enter

cd accbin64*

source crsp_setup.csh
./ crsp setup.sh

3. The script will prompt for data, root, and log directories. Follow the instructions on the prompts in terms of trailing slashes

in directory names.

The script will create new scripts, mycrsp.cshrcin cshormycrsp.kshrcin ksh. mycrsp is the default that may be

changed.

Note: When creating a custom kshrc file, be aware that it will overwrite a like-named file if one exists rather than create a
new version. The kshrc file will overwrite all environment variables, so must be completely filled in.

env | grep CRSP can be used to check the CRSP environment variables set.
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PC NETWORK INSTALLATION OF CRSPACCESS

CRSPAccess can be installed on a Windows network with Windows 8 clients. Data, programs and libraries are loaded to a
server machine that can be accessed by clients with access to the data. A separate client installation program is provided to
configure the clients. Configuring a client involves installing program shortcuts to CRSP programs and setting environment
variables on the client workstation. The executable, client environment.exe islocated inthe crsproot\accbin64
folder and may be set to run on the user or system level.

* client environment.exe runon the user level sets the environment variables on a computer for the current user.

* client environment.exe on the system level sets the environment variables on a computer for all users of that
machine and requires administrator privileges to run.

= The environment variable CRSP_WORK is defined. The directory defined by CRSP_WORK must have write permission
established for the intended users. This directory is used as storage for temporary files, log files and is a recommended
location for user created folders and files.

The following steps will configure a client:
1. Runsoftware and data installs first on the server machine. The program and data disks must be accessible and mapped
on the client workstation. The client installer must know the path of the CRSP root folder and monthly and/or daily data

folders in terms of the client disk mappings. _ _ —
o~ CRSP Client Environment: (CUPL ver38¢

2. From the client workstation, execute the IF;RSP Root
desired client install. client_environment.exe

CRSP Root Directory

is located in the Crsproot\accbin* folder and This folder/directory contains the CRSP root subfolders that will allow the CRSP utilities
to function propery.
should be run from this location. ;
Crhersp3ge Browse

3.  Select whether the environment variables are
to be set at the user or system level. Identify
CRSP Work Directory

file locations for the programs and databases. This folder/directory is used for storage of temporary files, loa files and contains
subfolders that may hold user created files

4.  File locations will default to what is currently C:\ersp386'work |@
set on the system. If new databases or
software are replacing existing versions and
if the same data locations are used, it is not CRSP Daily Stock Database Directory
necessary to reset the environment variables.

CRSF Work

CRSP Daily Stock

5. Once locations are defined, click DO. DONE Sl dnitirian IM
will appear in the lower left hand corner of the [|| CRSP Monthly Stock
screen once the environment variables and CRSP Monthly Stock Database Directory
shortcuts are set. The client_environment tool
will be included with the Start Menu shortcuts I . spdataimiz201407 [@

in case future changes are needed.
CRSP Compustat CCM
6. The Remove option is useful for moving

settings from user to system or vice versa. The
Remove option erases all CRSP environment
variables and shortcuts, thus should be used lM
with caution. CRSP recommends making note

of the variables and locations before running

CRSP Compustat CCM Database Directory

. . Administrator privileges are
this option. required to set system level I
environment variables.

[=]
=1

] Iﬂemuve] I Exit l

)
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CHAPTER 3: USING C WITH CUPL

WINDOWS SYSTEMS

CRSP software is tested and fully supported on Windows 10. All C libraries and sample programs were compiled and tested
using the Microsoft Visual Studio 2019.

CRSP access relies on environment variables set during installation. The environment variables can also be set through the
client_environment tool or with administrator privileges, through the Control Panel/System/Advanced/Environment menu
on Windows 10. Environment variables can be used in command prompt windows with the name enclosed in percent (%)
characters. The set command can be used in a command prompt window to show available environment variables. (e.g.
>set crsp). See Installation Procedures (Page 9) for information on installing the CRSPAccess data and programs.

Important CRSP files and directories have the following names.

$crsp_bin$% folder containing executable sample programs and batch files. This folder should
be in the PATH so programs can be run from any folder

$crsp_lib% folder containing CRSP object library and internal files
$crsp_lib%\crsp_dll.lib CRSP dynamic link library

$crsp_lib%\crsp_lib.lib CRSP object library

$crsp_include$ location of CRSP C Header Files referred to by INCLUDE statements
%$crsp_sample% folder containing CRSP sample programs

$crsp_mstk$ folder containing monthly CRSP stock and index databases

%$crsp_dstk$ folder containing daily CRSP stock and index databases

$crsp_ccm$ folder containing CCM database

%$crsp_work$ folder identified for user containing log, temporary and other user-generated files

USING THE CRSP_DLL.LIB
CRSP_dILlib is included in the 64-bit CRSP-supported Windows platforms.
If you are using the CRSP dynamic link library, crsp_dll.lib, make note of the following:

1. Your program must be modified if it uses the global CRSP err-msg string to report CRSP error messages, or if it uses the
crsp_file_fopen function. The stk_sampl.c sample program shows proper use of the crsp_errprintf function to print CRSP
error messages and can be used directly with the CRSP DLL.

2. To compile a program with the CRSP DLL, the library file crsp_dll.lib must be used instead of crsp_lib.lib. This can be
done by simply switching the file names when adding the library file to your project, in the library definition in an NMAKE
file, or on the command line.

3. The %crsp_bin% folder must be in the PATH at run-time. CRSP installs do not set the PATH automatically unless
running in a CRSP Command Prompt window. The user must set PATH directly under Control Panel/System/Advanced/
Environment Variables, or with a SET command in the shortcut or Window prior to running the program.
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VISUAL STUDIO 2019 - C COMPILER INSTRUCTIONS

CRSP supports compiling C programs in 64-bit environments. The following example compiles a sample C program provided

with the CUPL tools using Microsoft Visual Studio 2019.

Step 1:

To begin, open Visual Studio 2019. Click on Create a New Project.

S
Open recent Get started
Search recent (AlL+S) p- él Clone a repository
Get code from an online repository like GitHub
or Azure DevOps
@@ Open a project or solution
Open a local Visual Studio project or sin file
- Open a local folder
Navigate and edit code within any folder
ﬁj‘ Create a new project
Choose a project template with code scaffolding
to get started
Continue without code
Select Visual C++ and highlight Win32 Console App and click Next.
-~ B %
Create a new project -
Clearall
Recent project templates Ci+ > All platforms ~ Allproject types -
Alist of your recently accessed templates wil be e ) =
displayed here. “ Empty Project =
N Gtart from scratch with C++ for Windows. Provides no starting files.
C++ Windows Console
ﬁ Console App [ new |
Run code in a Windows terminal. Prints “Hello World” by defaut.
C++ Windows Console
m CMake Project [ new |
A Build modern, cross-platform C++ apps that don't depend on .sh or .vorproj
files.
C++ Windows Linux Console
$a% Windows Desktop Wizard
E—l Create your own Windows app using a wizard,
C++  Windows  Desktop  Console Library
e e
Back Next

CRSP UTILITIES AND PROGRAM LIBRARIES RELEASE NOTES | CHAPTER 3: USING C WITH CUPL

PAGE 13



Step 3:

Give the project a name, specify a location, and provide a solution name. Click Create.

Configure your new project

Console App  c++  Windows  Console

Project name

e samp |

Location

[]

‘ Cawork\crspsample\ =

Solution name ()

Place solution and project in the same directory

Step 4:

You are ready to add information to the project that you are building. To do so, right click on the project, in this example,

stkitm sampl (in bold). On the pop-up screen, select Add > Existing Item.

Search (Ctrl+Q) P stk_sampl1 - [E] X

e < |/ Live Share I

Solution Explorer v I x
co@io-2am|k
Search Solution Explorer (Ctrl+;) P

& Solution ‘stk_samp1’ (1 of 1 project)
samp1
Build

e

eferences
Rebuild xternal Dependencies
Clean eader Files
b » Resource Files
Analyze and Code Cleanup , tource Files
Project Only 5

4\ Publish as Azure WebJob...
Retarget Projects

Train IntelliCode Poirot Model
Scope to This

B! New Solution Explorer View
£ show on Code Map

Profile Guided Optimization 3

Build Dependencies 4
New ltemn... Ctrb+Shift+A ke 2
Existing Item... Shift+Alt+A 7 Class Wizard... Ctrl+Shift+X

Manage NuGet Packages...

New Filter

From Cookiecutter...

Set as Startup Project

Reference... Debug »
Connected Service Cut Ctrl+X
Module... Paste Ctrl+V
Class... X  Remove Del

[ Rename F2

Resource...

New EditorConfig Unload Project

Load Direct Dependencies of Project
Load Entire Dependency Tree of Project

Rescan Solution
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Step 5:

Browse for the program that you would like to add. In the CUPL Version 3.90, sample programs are located in the Sample64
folder. Highlight stkitm sampl.c program and Add.

v Add Existing ltem - stk_samp? X
<« v P » ThisPC » Local Disk (C) » crsp390 » samplefd v | D /) Search sample6d
Organize v New folder = @ @
. Local Disk (C) A Name Date modified o
crsp3%0 ﬁ retinp.dat 70172022 1:28 PM D
acchEnts | stk_sampl.c 7/1/2022 1:28 PM C
acclib6d c| stk_samp.c 77172022 1:28 PM c
] stk 3. 7/1/2022 1:283 PM C
includetd e £
i < stkitm_sampl.c 77172022 1:28 PM C
o €] stkitm_samp2.c 74172022 1:28 PM c
log € stkitm_sampd.c 7/1/2022 1:28 PM G
sample6d ts_list2 txt 7/1/2022 1:28 PM Te
util ts_listd. bt 7/1/2022 1:28 PM Te
e [ ts_sampT.rgt 7/1/2022 1:28 PM Ri
B [ ts_samp2.rgt 7/1/2022 1:28 PM RI
TR [7] ts_samp3.rqt 7/1/2022 1:28 PM Ri
D ts_sampd.rot 7/1/2022 1:28 PM Ri
GitRepos il
D ts_samp3.rat /1/2022 1:28 PM Ry
GP Script Output i >
File name: | stk_samp.c ~| [ANFiles ¢ vl
[ Add | | Cancel

Step 6:

The program will display in the Source folder of the project. Right click on the stkitm_samp1 project again, and at the very
bottom of the window, select Properties.
P stk_samp1 — ]} X

| Live Share <

Solution Explorer v I X
@8 o-o8B| F
Search Solution Explorer (Ctrl+;) PR

"

37 Solution ‘stk_samp1' (1 of 1 project)
4 B s samp1

¥, ;
& Buid References
Rebuild External Dependencies
Clean Header Files
View » |Resource Files
Anal ikl , Source Files
nalyze and Code Cleanup e
Project Only »

/A Publish as Azure Weblob...
Retarget Projects
Train IntelliCode Poirot Model
Scope to This

Iﬂ:] New Solution Explorer View

£ Show on Code Map

Profile Guided Optimization 3
Build Dependencies [z
Add 3
8 Class Wizard... Ctrl+Shift+X
1 Manage NuGet Packages...

£ Setas Startup Project

Debug 4
X Cut Ctrl+X

Paste Ctrl+V
X Remove Del
[ Rename F2

Unload Project
Load Direct Dependencies of Project

Load Entire Dependency Tree of Project
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Step 7:

At this point, there are several actions to take and there is no specific order necessary. First, in the Configuration options in
the upper left corner of the screen, click on the dropdown and select Release.

stk_samp1 Property Pages ? Y
Configuration: |Release v | Platform: |Active(Win32) v Configuration Manager...
Active(Debug) I
4 Configuration Debug ies
General  [EEEE $(SolutionDir)$(Configuration)\
Advanced |All Configurations ectory $(Configuration)\
Debugging I Target Name $(ProjecthName)
VC+ + Directories Configuration Type Application (.exe)
b C/CH+ Windows SDK Version 10.0 (latest installed version)
b Linker Platform Toolset Visual Studio 2019 (v142)
I Manifest Tool C++ Language Standard Default (ISO C++14 Standard)
b XML Document Generator | Clanguage Standard Default (Legacy MSVC)

b Browse Information
[ Build Events

I Custom Build Step
b Code Analysis

Output Directory

Path to where the compiled program will be placed. Can include environment variables.

Step 8:

On the top right corner of the same screen (see above), click on the Configuration Manager. From the Active solution platform
dropdown, select x64 and click OK. If x64 doesn't exist as an option, from this same dropdown click on New and add x64 as an
option, click OK, and then Close.

Configuration Manager ? X
Active solution configuration: Active solution platform:
Release ~ | xb4 ~

Project contexts (check the project configurations to build or deploy):

Praject Configuration Platform Build Deploy

stk_samp1 Release bl | &
Win32
xd
<Mew...»
<Edit..»

Close
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Step 9:

Back to the Property Pages, under Configuration Properties, click on Debugging. In the Command Arguments line, define
the database that you will use, and enter a name for the output file. In this example, $ (crsp_dstk) is using environment

variables that are pointing to the CRSP daily stock database. “10” is the daily stock setid, “460” is daily index series,
“1000000" is the INDNO value, stksampl . out is the file that will be generated once the project is built and run.

stk_samp1 Property Pages ? *
Configuration: | Release ~ | Platform: |x64 - Configuration Manager...
4 Configuration Properties Debugger to launch:
fenetal Local Windows Debugger w
Advanced
Debugging :
WiC++ Directories Command 3(TargetPath] |
b C/C++ Command Arguments $(CRSP_DSTK) 10 460 1000000 stksamp1.out v|
b Li.nker Working Directory S{ProjectDir)
b Manifest Tool Attach No
I XML Document Generator Debugger Type Auto
I Browse Information Environment
I> Build Events Merge Environment Yes
I Custom Build Step 5QL Debugging Mo
I Code Analysis Amp Default Accelerator WARP software accelerator
Command Arguments
The command line arguments to pass to the application.
£ >
Cancel Apply

Step 10:

Still under the Configuration Properties, click on VC++ Directories. Highlight the Include Directories row and click on the

dropdown. Click on Edit and add the location of the Include folder in the CUPL tools.
In this example, c: \crsp90\include64. Click OK.

Configuration: | Release ~| Platform: |xf4 ~ Configuration Manager...
[ [ 4 Configuration Properties [v General
General Executable Directories S(VC_ExecutablePath_x64);5(CommonExecutablePath)
Ad\ranc?d Include Directories CAcrsp390iinclude64;${IncludePath)
DEbUQQ!”Q ) External Ing™ ~ RIS T T T T -~ 1
VC++ Directories Fiferercall - cide Dipectone ¥
BRCHEE Library Dire
I» Linker . .
; Library Win
I Manifest Tool 5 Di
[ I XML Document Generator o |r.e
: Exclude Dir
I> Browse Information | ) (= 5
b Build Events Y Db EBrog
b Custom Build Step Publicincy Evaluated value:
: All Header |
Ltodefnal r Public C++ | Ccrsp390iincludedd ~
AT C\Program Files (x86)\Microsoft Visual Studic\2019\Enterprise\VC\Tools\MSVCV14.
| odulel| —« - ST T B T e R e T
£ >
| Inherited values:
S(VC_IncludePath)
S(WindowsSDE_IncludePath)
e Inherit from parent or project defaults Macross »
Path to use whi
< 3 | | wariable INCLU|
; | oK Cancel
r— T T e
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Step 11:

Next, expand the C/C++ directory select the General tab. Highlight the Additional Include Directories and click on the
dropdown and Edit. Enter the path for the CRSP include files. In the example, the pathis c: \crsp90\include64. Click OK
to close the window.

stk_samp1 Property Pages ? X
Configuration: | Release ~ | Platform: |xb4 ~ Configuration Manager...
4 Configuration Properties & fi= Adional InIue irecﬁories E:{crspEél.)\-i-nc.l-udéé&;ﬁ{ﬂda.i.t.ionia.llnc.l.udenl}.i.rector.ié-: vl
General Additional #using Directories
Advanced Additional BMI Directories
Debugging

Additional Module Dependencies

JezEe Dusctones Additional Header Unit Dependencies

DG g Scan Sources for Module Dependencies Mo
ge:.era_l = Translate Includes to Imports Mo
AL Debug Information Format Program Database (/Zi)
Preprocessor ;
Support Just My Code Debugging Mo

Code Generation
Commen Language RunTime Support

Language

Precompiled Heade Consume Windows Runtime Extension

Qutput Files Suppress Startup Banner Yes (/nelogo)

Browse Information Warning Level Leveld (/W3)

External Includes Treat Warnings As Errors Mo (WX-)

Advanced Warning Version

All Options Diagnostics Format Column Info (/diagnostics:column)

Command Line SOL checks Yes (/sdl)
I Linker Multi-processer Compilation
b Manifest Tool __ Enahle Address Sanitizer Mo i
[ XML Document Genera Additional Include Directories |
b Browse Information | | Specifies ene or mere directories to add to the include path. Separate with *;' if more than one.

< > | (/l[path])

Step 12:

Still in the the C/C++ folder, select Preprocessor. Highlight Preprocessor Definitions, click on the dropdown and Edit. Enter
WINNT and click OK to close the window.

stk_samp1 Property Pages ? x
Configuration: | Release w | Platform: |xbd ~ Configuration Manager...
4 Configuration Properties 4 NDEBUG; CONSOLE;WINNT;_CRT_SECURE_NO_WARNIN - |
General Undefine Preprocessor Definitions
Advanced Undefine All Preprocessor Definitions  No
Debugging Ignore Standard Include Paths No
VC++ Directories Preprocess to a File No
g Preprocess Suppress Line Mumbers No
General
Sl Keep Comments Mo
Ot ion Use Standard Conforming Preprocessor
Preprocessor
Code Generation
Language
Precompiled Heade
Output Files

Browse Information
External Includes
Advanced
All Options
Command Line
Linker
Manifest Tool L
XML Document Genera Preprocessor Definitions

Browse Information | | Defines a preprocessing symbols for your source file,

v v v v
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Step 13:

Next in Configuration Properties, expand the Linker folder and select General. Highlight the Additional Library Directories

row and click on the dropdown. Enter the path for the CRSP libraries. In this example, itis c: \crsp90\acclib64.

Configuration: | Release

Preprocessor
Code Generation
Language
Precompiled Heade
Qutput Files
Browse Information
External Includes
Advanced
i All Options

Command Line
4 Linker

General

Input

Manifest File
| Debugging
System
Optimization
Embedded IDL
Windows Metadata
Advanced
All Options
Command Line

Step 14:

~ | Platform: | x64

Output File

Show Progress

Version

Enable Incremental Linking
Incremental Link Database File
Suppress Startup Banner
Ignore Import Library

Register Qutput

Per-user Redirection
Additional Library Directories
Link Library Dependencies
Use Library Dependency Inputs
Link Status

Prevent DIl Binding

Treat Linker Warning As Errors
Force File Qutput

Create Hot Patchable Image
Specify Section Attributes

Additional Library Directories

Allows the user to override the environmental library path. (/LIBPATH:folder)

Configuration Manager...

S(OutDier(TargetName]S.(TargetExt]-

Mot Set

No (/INCREMENTAL:NO)
S(IntDir) 5(TargetMame).ilk

Yes (/MOLOGO)
No
Ma
Mo

Chersp390acclibbd;%(Additionallibrary Directories)

Yes
MNa

oK

Cancel

Apply

Stay in the Linker folder and select Input. Click on the Additional Dependencies row, click on the dropdown and Edit. Enter

the CRSP library file name, crsp 1ib.1lib and click OK to close the window.

Cenfiguration: | Release

Preprocessor
Code Generation
Language
Precompiled Heade
Qutput Files
Browse Information
External Includes
Advanced
| All Options

Command Line
4 Linker

General

Input

Manifest File
{ Debugging
System
Optimization
Embedded IDL
Windows Metadata
Advanced
All Options
Command Line

~

L4

w~  Platform: | x84

Additional Dependencies
Ignore All Default Libraries
Ignore Specific Default Libraries
Module Definition File

Add Module to Assembly
Embed Managed Resource File
Force Symbol References
Delay Loaded Dlls

Assemnbly Link Resource

[ Additional Dependencies

Specifies additional items to add to the link command line, [i.e. kernel32.lib]

crsp_lib.lib;%:{AdditionalDependencies)

LIBCMT; % (lgnoreSpecificDefaultlibraries)

QK

Cancel

Coenfiguration Manager...

Apply
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Step 15:

Finally, within Linker, select Command Line and click Apply in the lower right corner of the screen. Click OK to close the
Properties Pages.

—
stk_samp1 Preperty Pages ? >

i

Configuration: | Release ~ | Platform: | x64 ~ | | Configuration Manager... |

! Output Files ~| AN Options ,
Browse Information JOUT:"Chuworkerspsamplelstk_samp1\x64\Release\stk_sampl.exe” /MANIFEST /LTCG /NXCOMPAT i

External Includes /PDEB:"Chwork\crspsamplel\stk_samp1x64\Release\stk_sampl.pdb" /DYNAMICBASE "crsp_lib lib" |

Kibosrw i "kernel32.1ib" "user3Z.lib" "gdi32.lib" "winspoollib” "comdlg32.lib" "advapi3l.lib" "shell32.lib" |

"ole3.lib" "oleaut32.lib" "uuid.lib” "odbe32.lib" "odbcep3lib” /DEBUG /MACHINE: XG4

f i ptens /NODEFAULTLIB:"LIBCMT" /OPT:REF /INCREMENTAL:NO /PGD:"C:\work\crspsample
R omunanctes \stk_samp1\x64\Release\stk_sarmp1.pgd" /SUBSYSTEM: CONSOLE /MANIFESTUAC: " level="aslnvoker
4 Linker uificcess="false™" /ManifestFile:"x64\Release!\stk_sampl.exeintermediate.manifest”
General JITCGOUT:"x64\Release\stk_samp1.iobj" /OPT:ICF /ERRORREPORT:PROMPT /ILK:"x64\Release
i Input ‘sth_sampl.ilk" /NOLOGO JLIBPATH:"Chersp390hacclibd” /TLBID:1
Manifest File
Debugging
System

Optimization
Embedded IDL
{ Windows Metadata
Advanced
All Options
Command Line
I Manifest Tool Additional Options Inherit from parent or project defaults
I XML Document Genera
|> Browse Information ‘

I- Build Events w

oK Cancel Apply ‘

Step 16:

At this point, you should be able to build the solution. From the menu bar, select Build > Build stk_samp1. Assuming that the
build runs successfully to completion, you will see the following message once the build is complete:

Output ~ 1 x
Show output from:  Build - | & =
Build started... -
1x------ Build started: Project: stk_sampl, Configuration: Release %64 ------

1»>stk _sampl.c

1:*Generating code

1*Finished generating code —
1»stk_sampl.vecxproj -> Ci\work\crspsample\stk_sampli\x64\Release\stk_sampl.exe

========== Build: 1 succeeded, @ failed, @ up-to-date, @ skipped ==========

v

IR Output

Prior to running your program, check the Visual Studio Menu bar to confirm that the Solution Configurations set the mode to
Release.

".3@ File Edit View Git Project Build Debug Test Analyze 1

e |'{ﬁ-ﬂﬂdi - --:Releasevxﬁd =

stk sample & X
[l stk_samp1 vl (Global Scope)

1 A/
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Step 17:

Once you have built your program successfully, you can now run it to generate output. From the Menu Bar, click on Debug >
Start Without Debugging. The program will begin running and for this example, will work sequentially through the universe of
CRSP PERMNOs that are part of INDNO 1000000.

permnos pro

46140) exited with code 0.

_| stksamp1.out - Notepad . O X

File Edit Format View Help

F839161@ 1g8ee OPTIMUM MAMUFACTURING INC
36720418 10881 GAS NATURAL INC

@5978R18 18882 BANCTRUST FINANCIAL GROUP INC
39831818 16883 GREAT COUNTRY BK ASONIA CT
18986318 16884 CLOSE OUTS PLUS INC

95815518 10865 WESTERN ENERGY RESOURCES INC
gegsegle 1eeee A C F INDUSTRIES INC
81949138 108867 SHAREDATA INC

36547318 106868 GARDENAMERICA CORP

46334718 18889 IROQUOIS BANCORP INC
12789518 1eele CABOT MEDICAL CORP

ge2ee7le 1611 A T C GROUP SERVICES INC
23326918 10612 D P A C TECHNOLOGIES CORP
84845818 16813 ARIZONA APPETITOS STORES INC
gel476l1e 1eel4 A J INDUSTRIES INC

geglesle 16e15 A & M FOOD SERVICES INC
81882238 1@ele SCOTT TECHMOLOGIES INC
28670918 16e17 CONCURRENT COMPUTER CORP
24758918 106818 DELTA COMPUTEC INC

449568718 18819 I F R SYSTEMS INC

49387518 18820 KEY CENTURION BANCSHARES
1e488228 16821 BRAINERD INTERNATIONAL INC
88299698 16822 A S R PRODS CORP

399@ 198681@7-19870611 "
4925 1986081689-28178883
6828 198608118-208138215
6828 19868114-19951215
5338 19868115-19868117
131@ 19868115-19918711
3743 19251231-19848628
7378 19868116-1996810816
3438 19868116-19881121
6838 193868117-20801183
3848 19868117-19958828
7398 19380603-19980286
3674 19868122-20858882
581@ 19868122-19878616
3714 19268104-19770487
5812 1983892@-19868788
3812 19868124 -20818583
3578 19868124-19888927
7378 19868124-19951118
361@ 19868124-20828618
6716 19868127-19938438
7948 19868127-19951229
3428 19251231-19680583

L N R Y Y s S W SRV R WA RV A e W R W R VR - R W]

Ln1, Col1 100%  Windows (CRLF) UTF-8
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USING THE COMMAND PROMPT WINDOW

The programs can also be compiled, linked, and run from a command prompt window. In order to do so, the environment
variables for Microsoft Visual Studio 2019 must be set.

To set the environment to the Visual Studio 2019 click on Start—All Programs—Visual Studio 2019- Visual Studio Tools—>x64
Native Tools Command Prompt for VS 2019

G ]

H Video Editor

B Vil Studio 2019

Developer Command Prompt for V5.

P w4 Mative Tools Command Prompt._.
x6d_xB6 Cross Tools Command Pro..

x36 Mative Tools Command Prompt...

. Wisual Studio Code
J Witasl Stusces Inataller
- Vibware

,F‘ Wosce Recorder

o I'I'y[:e here to search

Enterprise>

Copy the sample program to a local directory using the Explorer utility or the command prompt copy command, or use the
Developer Studio to open the file and save to a new location with Save As.

Sample programs can be found in the $crsp sample$% directory. The command prompt command, echo $crsp
sample$% can be used to get the explicit directory needed. The explicit paths for $crsp include% and $crsp lib% will
be needed to set up projects in the Microsoft Visual Studio 2019. These too can be identified using the echo command.
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> copy %crsp_ sample$\stkitm sampl.c .
> cl /D WINNT=2 /I%crsp_include% stkitm sampl.c %crsp lib%\crsp lib.lib

> .\stkitm sampl %crsp dstk$% 10 myfile.out to run the program

Sample programs can also be compiled and linked using the nmake utility. The file c_samp.makinthe Scrsp sample%
directory is a description file to maintain the two stock sample programs. To run, copy the file to your program directory and
run the utility with the command:

> nmake /f c samp.mak stkitm sampl.exe to compile a specific sample program
> nmake /f c samp.mak to compile all sample programs
> .\stkitm sampl %crsp dstk% 10 myfile.out to run the program

LINUX SYSTEMS

CRSP supports C programming for Red Hat Enterprise Linux 7.9 on Intel x86 32-bit and 64-bit machines. C functions were
compiled and tested using the gcc 4.8.5 compiler on Centos7, and gcc 4.1.2 on the 64-bit.

CRSP access depends on environment variables set during installation. Environment variables can be used on Linux with the
name preceded by $. All file names and environment variable names are case-sensitive on Linux systems. The env command
can be used in a terminal window to find available environment variables.

Important CRSP files or directories can be found with the following names.

$CRSP_BIN directory containing Executable Sample Programs and Batch Files. This directory is in the
PATH so programs can be run from any directory.

$CRSP_LIB directory containing CRSP object library and internal files.

$CRSP_LIB/crsplib.a CRSP object library.

$CRSP_INCLUDE directory containing CRSP header files referred to by #lNCLUDE statements.
$CRSP_SAMPLE directory containing CRSP sample programs.

$CRSP_MSTK directory containing monthly CRSP stock and index databases.
$CRSP_DSTK directory containing daily CRSP stock and index databases.

$CRSP_CCM directory containing CCM database.

Following is an example of how to modify and to run a sample C program with Linux — gcc 4.8.5:
Command line:

> cp SCRSP_SAMPLE/stkitm sampl.c
> chmod 660 stkitm sampl.c

> Use an available text editor to make desired code changes.

> gcc -DUNIX=1 -DUNIX2=1 -ISCRSP INCLUDE -w -fPIC stk samp.c -o stkitm sampl $SCRSP_LIB/

crsplib.a —-1m

> ./stkitm sampl $CRSP DSTK 10 myfile.out to run the program

Sample programs can also be compiled and linked using the ma ke utility. The directory SCRSP_ SAMPLE contains sample
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make description files for Linux, named c_samp_stk.mk. To use the make file, copy the relevant description file to your
program directory, edit it to support the program(s) of interest and create local executables, and run with the commands:

Make file:
> make -f c_samp.mk stkitm sampl to compile a specific sample program

> make -f c_samp.mk to compile all sample programs

> ./stkitm sampl $CRSP_DSTK 10 myfile.out to run the program
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