






















































































































































































































































































































































































































190   Deep Learning for Numerical Applications 

 

new user if necessary at this point.) The exact mechanics of merging the ZIP file with DL4NA2’s PFA 
varies from OS to OS.  

After that copy or merge of the content of the ZIP file, things should look like Figure 8.22. DL4NA2 has a 
PFA with the content of DL4NA’s PFA. The fact that DL4NA2’s PFA looks like DL4NA’s is already a 
good sign, but to convince ourselves that everything is indeed OK, let’s run the script and see whether we 
get a successful flow execution.  

Figure 8.22: DL4NA2 Is a New User 

 

When we log in to SAS Studio, the interface should look like Figure 8.23. If we then run 
rw_scoring_flow.sas and go to the SAS Infrastructure for Risk Management GUI, we should see the 
same interface as Figure 8.24 (with tooltips and documentation), indicating that we successfully shared a 
PFA of one user with another user. 

Note that if you run into file permission issues, it is probably because of the permissions associated with the 
files that you transferred using the content of the ZIP file. There are two main caveats to keep in mind.  

First, in SAS Studio, everything runs as the logged-in user. In this case, that would be DL4NA2. So make 
sure that DL4NA2 can write to his or her own PFA.  
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Second, when running in SAS Infrastructure for Risk Management, everything runs as sassrv (or its 
equivalent server user). So make sure that sassrv can read DL4NA2’s PFA (sassrv shouldn’t have to 
write anything to the PFA unless you use live ETL). 

Figure 8.23: A New User in SAS Studio 

 

Figure 8.24: A New User in SAS Infrastructure for Risk Management 

 

In addition to collaborating by exchanging the content (partial or complete) of PFAs, one can also 
collaborate using a source code control system such as GIT or CVS. Simply check files in and out and 
merge the PFA development artifacts that we discussed in this chapter. 
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Now let’s focus on what happens when we are done with the PFA and are ready to deploy it to other users 
who are not necessarily SAS developers—users who want to run flows with different inputs and work with 
the outputs.  

Deploying DL with Federated Areas 
The content of the pfa.zip file that we used to share development artifacts between two SAS developers 
is usually simply referred to as “content,” so that’s what we’ll do for the remainder of this chapter. This 
content can also be deployed on a more permanent basis. In this section, we go through the easy steps of 
deploying new content on a server. 

If you examine the content of the ZIP file, you see something like Figure 8.25 (shown here on OSX). 

Figure 8.25: ZIP File Content 

 

The folders that are open in Figure 8.25 contain the list of job flows and the configuration files that go with 
them. Note the sas_sc folder under jobflow. The sas_sc folder is called the category of the job flow, and 
it shows up in the SAS Infrastructure for Risk Management GUI in a drop-down menu that we will 
examine later. The name sas_sc is something that you might want to change to display something more 
appropriate than a “SAS Scripting Client” job flow category. In our example, we would like to change it to 
random_walk. 

After exploding the ZIP file as you see in Figure 8.25, simply change the name of the folder to 
random_walk. In addition to the name of the folder on disk, you also need to change the name of the folder 
in the job_flow_definition.csv configuration file. To do that, modify the original content: 

sas_sc,prepare_data_flow,solo 
sas_sc,dl_rw_training,solo 
sas_sc,dl_rw_scoring,solo 
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Change that content to this version using your favorite text editor: 

random_walk,prepare_data_flow,solo 
random_walk,dl_rw_training,solo 
random_walk,dl_rw_scoring,solo 

The solo keyword in this file can be ignored for our purpose; it merely indicates that the flow is for a 
single (solo) legal entity (for example, a company). The other possible value is group, to indicate that the 
flow is for a group of legal entities. More configuration parameters can be found in the SAS Infrastructure 
for Risk Management documentation. 

Using this methodology, you can add as many folders (or job flow categories) as you want, but always 
make sure that the folders and the job_flow_definition.csv configuration file agree. 

One subtle fact about flows is that they don’t necessarily start at the landing_area: they might only 
include tasks that take their inputs from the outputs of other tasks. As you probably have realized as you’re 
reading this, instances of those flows that don’t start in the landing_area cannot run successfully (since 
they would be missing inputs). Having those flow definitions in the list of available flow definitions in GUI 
screens like Figure 8.27 doesn’t make a lot of sense, so simply don’t include them in the 
job_flow_definition.csv configuration file. 

In addition to changing the job flow category names, you might want to change the display of some other 
artifacts in SAS Infrastructure for Risk Management. This is easy to accomplish with a properties file, 
config/messages/jobflow.properties: 

# This file contains messages for development artifacts 
 
# Job flow names 
prepare_data_flow.bpmn = Prepare Data Flow 
dl_rw_training.bpmn = Distance from the Origin in Random Walks (training) 
dl_rw_scoring.bpmn = Distance from the Origin in Random Walks (scoring) 
 
# Task names 
prepare_training_data = Prepare Training Data 
prepare_testing_data = Prepare Testing Data 
rw_regression = Training 
rw_score = Scoring 

The jobflow.properties file can have multiple versions for different locales. For example, 
jobflow_fr_FR.properties could contain the translation of messages in French. SAS Infrastructure for 
Risk Management automatically picks up the correct file based on the locale of your browser. In the 
preceding example, we put labels only on job flow names and task names, but you can also put different 
labels on inputs and outputs. If you label the inputs and outputs, the tooltips in the GUI show the filename, 
so you can still easily make the correspondence between the GUI and the code or the SAS log. 

Now that we have modified our content, we can repackage it into a new ZIP file, random_walk.zip, so 
that the name of the package reflects its content. 
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Installing the random walk FA entails the following steps: 

1. Install the bits on the target machine; we use /local/install/random_walk/ in this example. 
2. Add the FA to SAS Management Console by navigating to Application Management ► 

Configuration Manager ► SAS Application Infrastructure ► IRM Mid-Tier Server (see 
Figure 8.26). You simply need a name for the FA and its path. 

3. Restart SASServer8 where SAS Infrastructure for Risk Management is installed: 
<SAS-Config>/Lev1/Web/WebAppServer/SASServer8_1/bin/tcruntime-ctl.sh restart. 

Restarting SASServer8 is no longer required in IRM 3.5 (see IRM documentation for more 
details). 

Figure 8.26: Adding the random_walk FA 

 

If you navigate in your browser to the SAS Infrastructure for Risk Management GUI and click the New Job 
Flow Instance icon ( ), you should see something akin to Figure 8.27. Let’s create an instance of our 
scoring job flow using the GUI. After the instance is created, if you drill down to it, you will see the display 
shown in Figure 8.28. As you can see in Figure 8.27 and Figure 8.28, the flow and task names pick up the 
labels from the jobflow.properties file. At this point, we have successfully deployed an FA that we 
developed. Note that a deployed FA is typically treated as read-only, because existing job flow instances 
rely on a stable job flow definition. 
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Figure 8.27: Creating an Instance with Messages 

 

Figure 8.28: New Instance with Messages 

 

We should also point out that after an FA is deployed on a machine, SAS developers can still modify the 
content in their own PFA to supplement the deployed content. For example, you can create a new training 
flow to export a table with the iteration results for printing or plotting as we did in Chapter 2 and Chapter 3.  

Conclusions 
In this chapter, we took the skills that we learned so far in the book to collaborate on the development of 
deep learning analytics and to deploy our work so that it could be shared with others. In that endeavor, we 
relied heavily on the SAS Infrastructure for Risk Management many-task computing framework. 

SAS Infrastructure for Risk Management enabled us to incrementally define machine learning workflows: 
first we prepared the data, then we defined the DL model, then we trained the model, and finally we scored 
our testing data using the DL model. Thanks to the data object pooling feature implemented in SAS 
Infrastructure for Risk Management, we could leverage the results of one incremental step during the 
development of the next. During scoring, for example, we didn’t have to run through the preparation of the 
data or the training of the deep neural network. 

To share the work between multiple SAS developers, we leveraged Federated Areas and Personal 
Federated Areas. When the development of our analytics was complete, we deployed the FA for full 
availability to all users, not just the SAS developers with whom we shared our PFA. 

In the next and last chapter of this book, we will discuss additional applications of DL and future areas of 
research.  
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Appendix A: Development Environment Setup 

In this appendix, we describe how to set up your development environment on LINUX and Windows. 

LINUX 
In this section, we explain how to add a new LINUX user to a SAS installation so that SAS Studio can be 
used to develop new many-task computing (MTC) flows with SAS Infrastructure for Risk Management. 

We start by adding the dl4na user that will be in the same sas group as sassrv (or its equivalent). In a 
shell, enter the following commands: 

[root@fsnlax05 hebequ]# useradd dl4na 
[root@fsnlax05 hebequ]# passwd dl4na 
Changing password for user dl4na. 
New password:  
Retype new password:  
[root@fsnlax05 hebequ]# usermod -g sas dl4na 

Now we add the dl4na user to SAS Management Console: 

 

You also need to make sure that you enter dl4na’s password (without that, SAS Studio won’t be able to 
show inputs and outputs of SAS Infrastructure for Risk Management flows): 
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The dl4na user must also be added to the group/role IRM: Access All Entities (without that 
membership dl4na won’t be able to log in to SAS Infrastructure for Risk Management): 

 

At this point, you should be able to log in to SAS Infrastructure for Risk Management. Logging in to SAS 
Infrastructure for Risk Management ensures that a PFA exists in <SAS Config 
Folder>/Lev1/AppData/SASIRM/pa/fas/fa.dl4na.  

Now we want to create a symbolic link from dl4na’s home folder to dl4na’s PFA. Enter the following 
commands: 

[dl4na@fsnlax05 ~]$ ls -ls 
/local/install/Config/Lev1/AppData/SASIRM/pa/fas/fa.dl4na/ 
total 36 
4 drwxrwxr-x 2 sassrv sas 4096 Sep 27 14:34 bin 
4 drwxrwxr-x 2 sassrv sas 4096 Sep 27 14:34 client_packages 
4 drwxrwxr-x 3 sassrv sas 4096 Sep 27 14:34 client_scripts 
4 drwxrwxr-x 3 sassrv sas 4096 Sep 27 14:34 config 
4 drwxrwxr-x 2 sassrv sas 4096 Sep 27 14:34 doc 
4 drwxrwxr-x 2 sassrv sas 4096 Sep 27 14:34 input_area 
4 drwxrwxr-x 2 sassrv sas 4096 Sep 27 14:34 jobflow 
4 drwxrwxr-x 2 sassrv sas 4096 Sep 27 14:34 landing_area 
4 drwxrwxr-x 7 sassrv sas 4096 Sep 27 14:34 source 
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[dl4na@fsnlax05 ~]$ ln -s 
/local/install/Config/Lev1/AppData/SASIRM/pa/fas/fa.dl4na/ pfa 
[dl4na@fsnlax05 ~]$ ls -ls 
total 0 
0 lrwxrwxrwx 1 dl4na dl4na 58 Sep 27 14:36 pfa -> 
/local/install/Config/Lev1/AppData/SASIRM/pa/fas/fa.dl4na/ 
0 drwxrwxr-x 2 dl4na dl4na  6 Sep 27 14:34 sasuser.v94 

In order to generate the documentation, we must install Doxygen: 
http://www.stack.nl/~dimitri/doxygen/download.html. Follow the download and install instructions. When 
you’re done, you will have the doxygen executable on your machine, typically at /usr/bin/doxygen. 

Our last step is to configure some advanced properties in SAS Infrastructure for Risk Management. Go to 
the Advanced IRM Mid-Tier Server Properties window and define the following properties: 

● com.sas.solutions.risk.irm.server.devmode 
true 

● com.sas.solutions.risk.irm.sc.doxygen.path 
/usr/bin/doxygen 

 

Now restart SAS Server 8.  

That’s it! You should now be able to create SAS Infrastructure for Risk Management tasks and flows 
directly from SAS Studio after you log in as dl4na. 

Windows 
In this section, we explain how to add a new Windows user to a SAS installation so that SAS Studio can be 
used to develop new many-task computing (MTC) flows with SAS Infrastructure for Risk Management. 

We start by adding the dl4na user. In Control Panel, select User Accounts and then Edit local users and 
groups. Then select New user from the pop-up menu. You can create a local or a domain account, but 
make sure that the OS name and the SAS Management Console name agree (the SAS Management 
Console account name must include the domain, but the user name doesn’t have to). When you have 
created the Windows user, be sure to give the user the privilege to launch a batch job (otherwise, you won’t 
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be able to use SAS Studio with that user). To do so, in Control Panel, select Local Security Policy ► 
Local Policies ► User Rights Assignment, and select the user rights as shown in the following display: 

 

Now we add the dl4na user to SAS Management Console: 
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You also need to make sure that you enter dl4na’s password (without that, SAS Studio won’t be able to 
show inputs and outputs of SAS Infrastructure for Risk Management flows): 

 

The dl4na user must also be added to the group/role IRM: Access All Entities (without that 
membership, dl4na won’t be able to log in to SAS Infrastructure for Risk Management): 

 

At this point, after restarting SAS Server 8, you should be able to log in to SAS Infrastructure for Risk 
Management. Logging in to SAS Infrastructure for Risk Management ensures that a PFA exists in <SAS 
Config Folder>\Lev1\AppData\SASIRM\pa\fas\fa.dl4na.  

Now we want to create a symbolic link from dl4na’s home folder to dl4na’s PFA. Assuming that the 
current user is either an Administrator or dl4na, open a command prompt and enter the following 
command (shown in bold). This command changes the path to match your installation, if necessary: 

C:\>mklink /D C:\Users\dl4na\Documents\pfa 
C:\SAS\Config\Lev1\AppData\SASIRM\pa\fas\fa.dl4na 
symbolic link created for C:\Users\dl4na\Documents\pfa <<===>> 
C:\SAS\Config\Lev1\AppData\SASIRM\pa\fas\fa.dl4na 

In order to generate the documentation, we must install Doxygen: 
http://www.stack.nl/~dimitri/doxygen/download.html. Follow the download and install instructions. When 
you’re done, you will have the doxygen.exe file on your machine, typically at C:\Program 
Files\doxygen\bin\doxygen.exe. 
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Our last step is to configure some advanced properties in SAS Infrastructure for Risk Management. Go to 
the Advanced IRM Mid-Tier Server Properties window and define the following properties: 

● com.sas.solutions.risk.irm.server.devmode 
true 

● com.sas.solutions.risk.irm.sc.doxygen.path 
C:\Program Files\doxygen\bin\doxygen.exe 

�  

Now restart SAS Server 8.  

That’s it! You should now be able to create SAS Infrastructure for Risk Management tasks and flows 
directly from SAS Studio after you log in as dl4na. 
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