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ABSTRACT 
The SAS Multidimensional Report Viewer (MRV) is a web-based 
tool that provides a way to create reports from multidimensional 
data bases (MDDBs). It is great out-of-Ihe-box solution that 
allows users to quickly provide web-reports to an organization. 
However, we had client needs that required us to go inside the 
MRV, to dramatically change its appearance and functionality. 
The ability to customize the MRV through object-oriented 
techniques has been described by previous authors .. In this paper 
we present specific customizations to the MRV that we made for 
various clients. First we describe simple external changes made 
that alter the general appearance of the MRV. Next, we describe 
how, using method overrides and instance variables, to make 
further customizations. For example, we construct syntactically 
correct WHERE clauses based on the current status of the MRV 
and show how this can be used to query SAS tables. Also, we 
describe how to override the output of the MRV in order to display 
addnional information from extra titles to complete new tables 
using simple ODS (Output Delivery System) processing. In 
addnion, we also offer a simple print solution using SAS ODS 
RTF output to circumvent the web browser printing limitations. 
Finally, we demonstrate the methods overrides needed in order to 
use the MRV using pool services with sessions. 

INTRODUCTION 
This paper will discuss some specific customizations that were 
done on the SAS Multidimensional Report Viewer (MRV) in order 
to meet reporting requirements. We will first discuss some of the 
specific requirements that we had of the MRV that forced US to 
customize. We will then illustrate how we met those requirements 
by discussing some general techniques and providing specific 
examples. We will attempt to provide the code for these specific 
examples. However, many of method overrides that we discuss 
are rather lengthy. Thus, anyone interested in receiving the code 
should contact the authors who can supply the code needed to 
complete all the customizations mentioned in this article. 

BACKGROUND 
The SAS MRV displays information in pre-generated pre­
registered SAS Muki-Dimensional Databases (MDDBs) via web 
browsers. It is part of the SAS IntrNet® suite of products and 
works as an application dispatcher program. The MRVaccepts 
nameivalue pairs via a SAS/lntrNet Service CGI program, 
processes the request, and outputs an HTML stream to the 
requesting browser. (See the SAS online documentation listed at 
the end of this paper for complete documentation on the MRV and 
SAS/lntrNet®. ) The resulting report provides functionality via 
JavaScript that allows the user to drill down on the data, change 
views, etc. Colin Harris provided a good comprehension 
description and review of the MRV in his SUGI 26 paper entitled 
"Dynamic and Ad-hoc Reporting via the Web: Real World 
Comparison of the MDDB Report Viewer and AppDev Studio®". 

By default the user generates a report by first going to the Report 
Layout Page. There the user selects the analysis variable(s), the 
down and across dimensions, statistic, etc. 

The SAS MRV is coded using object-oriented techniques. The 
parent class is the SASHELP. WEBEIS TM. Katz and Rood (2002) 
described the basics and the challenges of customizing the SAS 
MRV in their SUGI 27 paper entitled "Web-enabling a 
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Client/Server OLAP Application Using SAS/I NTRNET Software's 
MDDB Report Viewer". Using these teChniques to create our 
own subclass and by changing set-up parameters we significantly 
customized the MRV to change its functionality and appearance. 

OUR REQUIREMENTS 
Our clients wanted to use the MRV because of its drill down 
capabilities and quick deployment. However, they had very 
specific requirements for their reports that needed specialized 
customizations: 

• The users wanted to streamline the reports as much 
as pOSSible. For example, they wanted to go directly 
to an MRV via a single clink from menu system. (i.e., 
they wanted to bypass the Report Layout Page). Also 
they did not need a lot of the MRV features such as 
Rotate and Layout Button, hierarchy and statistic 
selection, etc. 

• The clients needed to change the general appearance 
of the reports by changing colors and adding custom 
t~les and removing redundant labeling. 

• The tables that they wanted to display were very wide, 
requiring scrOlling to the right to see the 'Total' column 
by default. Thus, they needed the 'Total' column to the 
left side of the table. 

• These wide tables caused the hardcopy printed from 
the browser to be truncated. Thus, the client needed a 
way to print the entire report. 

• In addition to the MRV, the client needed additional 
small tables to display belOW the MRV that summarized 
other aspects of the data. These tables while using the 
base data for MDDB as the source data, had to reflect 
the same data state in the MRV. Thus, they had to 
apply any subsetting requested by the user via the 
MRV. 

• The application would be running on a pool service 
using seSSions, thus, we needed to modify the MRV 
the carry along the _PORT, and _SERVER, 
_SESSIONID nameivalue pairs throughout every drill 
down. 

Here is a 'Before' shot using the default MRV: 



Unnecessary 
Selection 
Buttons and 
Usts 
Removed 

Total 
Column 
First 

Now the 'After' picture using our MRV customizations with 
some of the customizations highlighted: 

Extra Table 
Querying Same 
Data as the 
MRV. 

THE CUSTOMIZA TIONS 

GOING DIRECTLY TO THE MRV 
We initially used the MRV Report Layout Page to create a layout 
for our reports. However, our users did not want to have to 
recreate the report, as they typically wanted to see the same 
layout every day. They wanted to be able to click on a hyper link 
on a page and have a pre-set MRV report appear. Also, we 
needed to access the MRV from an already existing web menu 
created using SAS/lntrNet. Thus, we created SAS programs that 
generated a web page with a link to the URL needed to bring up 
theMRV. 

There is nothing complex about the MRV requests - it is simply a 
set of name/value pairs sent to the web server like any other 
Common Gateway Interface (CGI)/application dispatcher program 
request. Due to the stateless nature of the HTIP and therefore 
SAS/lntrNet, numerous name/value pairs are required for a 
complete MRV request. We obtained the basic URL by cutting, 
pasting and modifying the value of the JavaScript variable 
'bookmarkURL' that is generated by the MRV and found in the 
source HTML of the generated report. Once an MRV report is 
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generated, one can view the HTML source, copy the 
bookmarkURL value, and paste it into another document. This 
link will then contain all the namelvalue pairs to request the MRV 
report directly without having to go through the layout screen. (A 
complete description of these name value pairs can be found in 
the MRV documentation). Note though that the value from the 
source HTML needs to be modified Slightly. It will actually 
reference a .csv filename. This needs to be removed and it will 
work properly. For example: 

Link on Original MRV Report: 

http://MYSERVER/cgi­
bin/broker.exe/marketdata.csv? service=MYSERVICE 
&_debug=O& ...... other name/value pairs 

Link in New HTML To Go Directly to MRV: 

http://MYSERVER/cgi-
bin/broker. exe? service=MYSERVICE& _debug=O & .••• .oth 
er name/value pairs 

Wrth this URL there are a number of programmatic methods one 
can use to create the page that links directly to an MRV report. 
We simply created en application dispatcher program that 
generated an HTML page. In this program we created an anchor 
tag that would link to the report: 

data NULL 
file =webout ; 

put '<a href=''http://' 
put "& SERVER" ; 
put '/Cgi-bin/broker.exe?' ; 
put I service=PharmaSUGDEF' 
put '&amp; debug=O' 
put'&amp;~rogram=sashelp.webeis.showrpt.scl'; 
put '&amp;mddb=SASDL.MARKETDATADEF' ; 
put '&amp;metabase=PHARMASUG' ; 
put '&ampiD=Physical%20View' 
put '&amp;AC=STARTDATE' 
put '&ampiA=MTM_VALUE' 
put '&amp;A1Sl=SUM' 
put '&ampiDC=l' 
put '&amp;ACB=l' 
put '&amp;ST=l' 
put '&ampiGRT=' 
put '&ampi GL=l' 
put '&ampiGSC=l' 
put '&arnpiSSL=l' 
put '&ampiSa==3 1 

put '&amp; Sw=15' 
put '&amp;GH=450' 
put '&amp;GW=600' 
put '&ampiNR-ALL' 
put '&amp;BS=Block' 
put '&amp;SV=BOOKDATE'; 
put III target="_BLANK">'; 
put 'Profit Loss Report ( Default MRV )'; 
put '<fa>'; 

Using the above and some additional code the resulting HTML 
page looked like this: 



C ..... miotlion. to III. SAS M.llidim .... onal Report Viewer 

Any number of techniques can be used for the page that requests 
the MRV report. For example, one might use SAS to generate an 
HTML page containing JavaScript. The JavaScript might allow 
the user to the select between reports, then generate the URL 
and fire the request to the server wHh all of the needed name 
/value pairs. Katz and Rood (2002) described such a screen in 
their work on MRV customizations. 

MODIFYING ENVIRONMENT PARAMETERS 
In addHion to going directly to the MRV we wanted to eliminate 
some of the default features of the MRV that our users did not 
want. To accomplish this we used a simple program to set the 
global macros used by the MRV to values that we wanted. This 
program is referenced in the INIT option of the REQUEST 
statement in the PROC APPSRV of the SASJlntrNet Service. The 
program file is defined to the service using an ALLOCATE FILE 
statement. For example, In our PROC APPSRV we added the 
following statements: 

allocate file srvmacro '. .. path to file ' 

request init=srvmacro.programname.sas 

The programname file contained the following statements: 

%let _MRVSTAT=NO; 1* Turns off the 
Statistic Selection *1 

%let MRNOREACHTHRU=NO;I* Turns off Detail -
Reachthrough *1 

%let MRNODIMBOXES=NO; 1* Turns of Down and 
Across list boxes *1 

%let _MRTBLOC=5; 1* Turns off the 
ToolBar*1 

%let _MRNOFRAMES=NO; 1* Turns off Frames in 
the Report Window *1 

A complete list the global macros variables used by the MRV can 
be found at in the MRV documentation. 

USING A CUSTOM STYLE SHEET 
By changing the cascading style sheet used by the MRV we were 
able to greatly affect the appearance of the report. By default the 
MRV uses a style sheet called default.css. Typically ft is located in 
the 'webserver-root directoty'lsaswebllntrNet8IMRV/css' folder. 
We copied and renamed it create our own style sheet in which we 
changed various aspects of the styles. For example we changed 
the Idcell style class: 
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.tdcell font-size: 8pt; 
text-align: right; 
font-family: Verdana, Arial, 
Helvetica, sans-serif; 
border-width: thin; 
font-weight: normal; border: none; 
background-color: c6cecd} 

This gave all of the data cells a pleasing light blue background 
color. We also changed the color and background-colors 
attributes of the analycol style class to be the same. This 
eliminated the redundant headings on the analysis columns by 
making them seem invisible (they still exist in the HTML source). 

These are just a couple examples of what can be done. If you 
want to know what style classes are associated with a specific 
part of the MRV report you can simply bring up a report then view 
the HTML source of the page. 

Note that if you use a different style sheet you will need to change 
the value of the CSS name/value pair in the any initial report 
request U RL. 

TRAFFIC LIGHTING 
We needed to display negative numbers in red in our report for 
quick reference by the users. To do this we created formats with 
embedded HTML. HTML 3.2 allows these speCifIcations and the 
MRV is only HTML 3.2 compliant. HTML 4.0 would require 
modifications to use a cascading style sheet. Applying these 
formats when building the MODB carried the traffic lighting 
through to the MRV reports. One such format we used is as 
follOWS: 

1*************************************1 
1* ($xxx,xxx) wi HTML *1 
1*************************************/ 
proc format; 

picture account 

run; 

low - < 0 = '000,000,000) </FONT>, 
(prefix='<FONT COLOR=RED> ($') 

o = '9' 
( prefix = '$' 

o < - high '000,000,000' 
(prefix=' $' ) 

SUBCLASSING THE MRV 
All of the aforementioned customizations were done by changing 
things extemal to the MRV itself. We needed to make addijional 
customizations that required us to subclass the MRV and override 
certain methods. Katz and Rood(2002) describe the general 
techniques for doing the subclassing and overriding. Note that 
when you create your own class you will need to change the 
CLASS name/value pair in any inHial report request URL. 

UTILITY METHODS 
In subclassing we added new methods to facilitate later method 
overrides. One such method we created was the WRITE method, 
which encapsulated the SCL code needed to output _WE BOUT 
inside the MRV: 

WRITE: 1* WRITE (New method) *1 

/*********************************************/ 



/* This method created to simplify the */ 
/* repetitive steps taken to output text to */ 
/* the file ID for fileref webout. Input */ 
/* always has text to be put out, and then */ 
/* optional flag to not write out yet, */ 
/* then final optional file ID to use */ 
/* instead of default HTMLFILE */ 
1*********************************************1 

method text content $ 500 
optional~ -

do not write yet 8 
output:::file_Id 8 

if output file id in (0, .) then 
output file id~htrnlfile ; 
rc~fput(output file id,text content}; 
if do_not_write-yet-ne 1 then 
rc~fappend(output_file_id}; 

endmethod; 

This was used in numerous other method overrides to output text 
to the MRV report. For example, inside the overridden 
_displayOefaultTitle method we used this to output our custom 
titles. 

OVERRIDING THE _DISPLAYVALUES METHOD 
We used the _displayValues Method of the MRV class as a 
convenient method in which to create various SCL lists and 
variables that we would use in later methods. Typically we did 
this by querying various instance variables of the MRV. For 
example, we created a list of information about the current 
analySis variable that we used in later executing methods. To get 
this information we actually queried the model class instance 
variable of the MRV: 

/**********************************************/ 
/* Create lists and fill them with the */ 
1* information we need for the overridden */ 
/* methods. */ 
/**********************************************/ 

infolist ~ makelist(}; 
emddbmid_._getVarinfo(infolist); 

The EMOOBMIO_ instance variable of the MRV class is an object 
and is the instance of the model class associated with the MRV 
viewer. The .JletVarlnfo method of this model class copies into 
the supplied list various sublists that contain information about the 
variables of the MOOB, i.e. MOOB metadata. Some of the 
sublists are named sublists for each of the variables in the MOOB. 
Each named sublist contains various named items with 
information about the variable such as the format(,MDOBFMT') 
and type('MOOBTYPE'). For example, a partial CALL PUTLIST 
on the above INFOLIST might look like: 

INFOLIST( DRUG_GROUP ~( VARNAME~'DRUG GROUP' 
VARFMT~' $30.' 
VARINFMT~' $30.' 
VARLABEL~'Drug 

Indication Group' 
VARLEN~' 30' 
VARTYPE~'C' 

MDDBFMT~' $ 30. ' 
MDDBTYPE~'C' 

I [18965] 
... ) 

USing these lists we can get information about the analysis 
variable that we can use in later methods. The analvars 
instance variable of the MRV class contains the list of analysis 
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variables currently in the reports (for our requirements we only 
had one analysis variable per report). Here we create the 
analvaUist that we will use later: 

1********************************************/ 
/* Get the format of the Analysis Variables */ 
/********************************************/ 

analvar_list ~ makelist(}; 

analvar = getitemc ( analvars_, 1 ) 

/* Note that here we are assuming only 
one analysis variable *1 

analvar fmt getnitemc 
analvar ) 
getnitemc 
analvar ) , 

getniteml ( infolist, 
"MDDBFMT" ) 

analvar lab getniteml ( infolist, 
"VARLABEL" ) ; 

rc 

rc 

rc 

insertc ( analvar list, analvar 
"NAME" -) ; 

insertc ( analvar list, analvar 
"FORMAT" ) ; 

insertc ( analvar list, analvar -
"LABEL" ) ; 

, -1 , 

fmt , -1 , -

lab , -1 , 

Once we have the information we want about the MRV and its 
variables we can tuck it away inside an instance variable of the 
MRV. Specifically we made it a named sublist, called 
TABLE_LIST, and inserted it into model object instance variable 
of the MRV. This will make it available to any of the other 
methods of the MRV class. 

table_list ~ make1ist(); 
rc=setniteml(table_list,analvar_list, 

'ANALVARLIST',-l}; 
rc ~ insertl(emddbmid_,tab1e_list, 

-l,'TABLE_LIST'}; 

We employed this technique several times to create lists with 
information about the down variable, across variables, etc that we 
used in later methods. 

MOVING THE 'TOTAL' COLUMN 
A high priority requirement from our client was the ability to 
display the 'Total' column as the first column in the report. Their 
reports produced very wide tables so the user had to scroll all the 
way to the right, losing the ability to see the row headings. No 
facility Is buiH into the standard MRV to perform this function, but 
we determined it could be done with just a few lines of code by 
manipulating one of the instance variables of the MRV. 

The data to be displayed in the MRV output is contained in a list 
that the MRV creates during processing. The list is then 
processed sequentially during the execution of the 
_displayAcrossCells method, where the HTML output is written. 
By overriding that method we were able to manipulate the list of 
data to be displayed then call the parent method passing it our 
modified list.. 

Through iterative investigation and with the help of Technical 
Support from $AS the identifier for this list was found to be the 
first item in the argument list passed into the method 
_displayAcrossCelis. Here is sample CALL PUTLIST output for 
this list: 

Before DATE~'APR02' 

ANLSYS ='Measure Value' - -



• 
• 
• 

STATS ~'Sum' 
- ) [17577J 
DATE~'MAY02' 

ANLSYS ='Measure Value' 
STATS ~'Sum' 

- ) [17579J 
DATE~'JUN02' 

ANLSYS ='Measure Value' 
STATS ='Sum' 

- ) [17581J 

DATE~'JUL07' 

ANLSYS ='Measure Value' 
-STATS ;;, Sum I 
- )[17704J 
SDATE~'TOTAL' 

ANLSYS ='Measure Value' 
-STATS ;;'Surn' 
- ) [17705J 

)[17207J 

The custom code required to move the total column essentially re­
builds this list inserting the "Total" entry as the first entry in the list, 
and moving the other entries down one posijion in the list. This is 
accomplished by executing the following steps: 

1. Create a new list. 
2. Insert the last Hem from the original list as the first Hem in the 

new list 
3. Sequentially process the remaining items in the original list, 

inserting them into the new list. 
4. Replacing the original list in the "arglist" with the new list. 
5. Executing the parent method to write out the values. 

Here is the same list after manipulating H: 

After DATE='TOTAL' 
ANLSYS ='Measure Value' 

-STATS ;;;'Sum' 
- ) [17577J 
DATE~'APR02' 

ANLSYS ='Measure Value' 
-STATS ;;'Sum' 
- ) [17579J 
DATE~'MAY02' 

ANLSYS ='Measure Value' 
- STATS ~'Sum' 
- ) [17581J 

• 
• 
• 

DATE~'JUN07' 

ANLSYS ='Measure Value' 
STATS =-, Sum' 

- ) [17704J 
DATE~'JUL07' 

ANLSYS ='Measure Value' 
-STATS ;;'Surn' 
- ) [17705J 

) [17207J 
[16911J 

Once we have the list in the order we want we call the parent 
method for the _displayAcrossCells . 

CREATING A WHERE CLAUSE 
The MRV uses MDDBs to display information. Typically these 
MDDBs are created from a SAS dataset or basetable. Our clients 
needed to display additional information from the basetable in the 
same page the as the MRV. Furthermore, the information in this 
table needed to reflect the current state of the data as reflected in 
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the MRV. Thus, if a user changed the filter value then data 
displayed in the extra table had to reflect the same subsetting by 
this filter. 

To accomplish this we needed to make use of several of the 
instance variables of the MRV in order to build a WHERE clause 
that we could apply to a SAS Dataset. There are three ways that 
the user can change the subsetting status of the MRV: 

1) By Selecting a new filter value 
2) By drilling on a down value 
3) By drilling on an across value 

Recalling that HTTP andSAS/lntrNet are statelist we need to take 
into account each of these methods in order to get the complete 
current subsetting criteria with each request. 

First we looked at the current fiRer values. These are contained in 
the SUBSET BY instance variable. It is an SCl list and 
contains the current fiRer criteria. For example, a CAll PUTLIST 
on SUBSET_BY_ might show: 

SUBSET_BY_( DATE~( 'Apr 4, 2002 ' 
) [13279J 

) [13289) 

The SUBSET_BY _ list will contain a sublist for each subsetting 
variable. Each sublist will contain the list of formatted values 
being currently being fi~ered for. Now the problem is that the 
values listed in the SUBSET BY list are the formatted values. In 
order to properly query the baseiiible, we need to know the format 
of the variable, in addition to the variable name and formatted 
value furnished by the SUBSET_BY _ list. This information is 
obtained by querying the list returned by the -getVarlnfo method 
of the EMDDBMID_ object instance variable of the MRV class 
(see above). The list updated by this method contains 
information about all the variables in the MDDB. We found the 
sublist for the each variable in the SUBSET_BY _ list, obtained the 
format and type. and used them to construct a series of WHERE 
clauses that we used to query the dataset. For example, for the 
above SUBSET_BY _ list we would build a WHERE clause such 
as: 

Where putt DATE,WORDDATE12.) ~ " Apr 4, 2002" 

(Note that the WHERE clauses buiH in this manner may not make 
use of any indexing done on the dataset. You may need to modify 
the way the WHERE clause is built in order to do this. ) 

In addition to querying the list of filter values we also need to 
query the list of down drill selections ( DOWNDRl_ instance 
variable) and across drill selections ( ACRDRl_ instance 
variable). These are both SCl lists and are the similar in content 
to the SUBSET BY list. The difference is that instead of 
containing subllSts. these lists just contain named character Hems. 
For example a CAll PUTLIST on the downdrLlist might yield: 

DOWNDRL_( &V11~'DRUG GROUP~Diabetic' 

&V12~'DEPARTMENT~Central' 

I [5311J 

V11 and V12 are the metadata variable names. Again these will 
be formatted values in this list. Thus the process for creating a 
WHERE clause is similar to using the SUBSET_BY_list-walk 
through the list of variables, match up the variable with its 
metadata information returned from the EMDDBMID_ instance 
variable, and build a WHERE clause to query the basetable using 
making use of any formats that may exist. 

All the applicable WHERE clauses built in this manner from the 
filter values and down and across drill downs are inserted into an 



SCL list. This WHERE LIST list is then inserted as a named nem 
in the EMDDBMID_ object ( see above) making it available to 
any of the methods of our new MRV class. 

Note that all of the above mentioned code to create the WHERE 
clause was done in the overridden _displayValues method of the 
MRV class. As it is rather lengthy the complete override of the 
_displayValues method that creates this WHERE_LIST is upon 
request from the authors. 

APPL ytNG THE WHERE CLAUSE AND CREATtNG THE 
EXTRA TABLE. 
Once the WHERE_LIST is built it can easily be applied to the 
source data set of the MODB. The source dataset name is 
obtained by querying the metabase information: 

/**********************************************1 
1* Query the Metabase to get the Base Table *1 
/**********************************************/ 

alist~akelist(); 

call send(getnitemn(envlist('L'), 
'METABASE',l,l,O), 

'_GET_DATA_ATTR_', 
rc, 
msg, 
metabase , 
mddb, -
alist) ; 

basetable = getnitemc{alist,'BASETABL',l,l, "); 

Using the BASETABLE and the WHERE_LIST generated 
previously, one can create a WORK dataset, which we called 
WORK.TABLEDATA, that reflects the current subsetting state of 
the MRV. We created a new method for our MRV subclass called 
SUBSET _BASETABLE. In here, we used SCL submit blocks to 
generate PROC SQL code that creates a WORK dataset from the 
BASETABLE. We looped through the WHERE_LIST including 
each clause in the WHERE clause of the PROC SQL. Once the 
WORK dataset is available n can be used by any subsequent 
methods. 

We applied an override to the _outputHtmlBefCloseBody method 
allowing us to add addnional output to the HTML page after the 
MRV but before the closing </BODY> tag of the page. 

We created a new method for the MRV class that we call from 
inside the overridden _outputHtmlBefCioseBody method. We 
first would use the ANALVARLIST (see above) to obtain the name 
and format of the current analysis variable in the MRV. This 
would allow us to construct PROC TABULATE code sending the 
resunB to the ODS destination. Here is the complete method used 
to add an extra table to the MRV report: 

method; 
put 'In Extra Table 1'; 1* For Debugging *1 

CSS = symget ( "ess" ; 1* Cascading Style 
Sheet Macro Variable *1 

1* The ANALVARLIST was created previously and 
contains information about the analysis 
variable * 1 

stats_Iist=getniteml(getniteml 
(emddbmid , 

'TABLE_LIST'), 'ANALVARLIST'); 

stats item =<getnitemc stats list, "NAME" ) ; 
stats:=format=getnitemc(stats_list, nFORMAT" ) ; 
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1* Submit the PROC TABULATE code *1 

submit continue 

ODS HTML body = webout (no top matter 
no-bottom matter 

stylesheet = (-URL = "&CSS") 

options nocenter nodate nonumber 

title '<H2>Sales Person Totals</H2>' 

proc tabulate data = WORK.TABLEDATA 
formchar='82838485868788898a8b8c'x 
style = [ htrnlclass = 'tdcell' 1 ; 

table 

var 

salesyerson = 
[ label = ' , 
style = [ htmlclass= I rowlab' 

all * [ style = 
[ htmlclass = 'tcolcell']]) 

&stats item = [ label = I , 

style= [htmlclass=' rowlab'l ] * 
f=&stats_format 

I box = [label = " " 

style = [htmlclass 'rowlab' 
nobreakspace=on] 

&stats_item ; 

class salesyerson 1 
style=[nobreakspace=on] 

class lev sales-person I 
style = [ nobreakspace=on 
htmlclass= , rowlab' 1 

key label all = "TOTAL" 
swn. = I I ; 

keyword all 1 
style=[htmlclass 

keyword sum 1 
atyle=[htmlclass 

run; 

ODS HTML close 

endsubmit; 

endmethod; 

, trowlab I ] ; 

'rowlab' J ; 

There are a couple of items worth noting here. First of all, notice 
the HTML destination is open with NO_TOP _MA ITER and 
NO_BOTTOM_MATTER. This is because the HTML output is to 
be dropped into the middle of an existing HTML page (the MRV 
report page). Also notice how the PROC TABULATE make use of 
the same styles classes the MRV uses, e.g. 'tdcell', 'rowlab', etc. 
This gives the extra tabie the same look as the MRV. Here is the 
extra table we created below the MRV: 



CREATING A PRINTABLE VERSION 
Our reports were extremely wide, thus they were truncated when 
printed from the browser. Our clients needed to make hard 
copies of the complete report. Our strategy was to use PROC 
TABULATE 10 create tables using same layoul as the MRV, send 
the output to an RTF destination allow the user to print it. The 
RTF destination would manage the pagination for us. 

The most difficult task was to query the MRV class to get enough 
information about its current state in order to build a syntactically 
correct PROC TABULATE. We could get the information on the 
analysis variable using the same techniques used to draw the 
extra table (see above). What was missing was the list of class 
variables in the down and across dimensions. 

We tackled each dimension separately. First we used the 
APPLLlST attribute of the model class associated with the MRV, 
EMDDBMID_ (see above). This list contained information about 
the current state of the MRV. In particular it contained a sublist 
named "DOWN", which is a sublist of the "DIMENSIONS L" list. 
As its name suggestions it contains the list of down dimensions. 
For example it might look like this: 

DOWN ( SALES VIEW=( HIERARCH='Sales view' 
) [19439J 

It might just contain a single named item in which case there is 
only one class variable going down. In that case we could easily 
obtain the single class variable name. The difficulty occured 
when the down dimension was a hierarchy as in the example 
above. In that case we needed to determine: 

1) What is the current level of the hierarchy? 
2) Are there any lower levels? 

To answer #1 we first looked at the CURRENT_LEVEL item, a 
named item nested several lists deep inside the APPLLlST. 
Once we determined the current level of the hierarchy we needed 
to answer #2. T 0 this we looked at he EXPAND list attribute of 
the MRV class. This list contains all the values of the current level 
variable that are expanded. Here we make use of an assumption 
based on the current limitations of the MRV. Namely that the 
MRV can only display two class levels of a hierarchy at one time 
and only the first class variable can be expanded. Thus, if the 
length ofthe EXPAND_list is greater than one then there must be 
another level. To determine the next level we queried the 
COLUMNS list, which is found nested several lists deep in the 
APPLLlST. Using this information we created our own list of the 
class variables currently used in the down dimension. We use the 
same technique to determine the variables in the across 
dimension. From here we use SCL submit blocks to create the 
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PROC TABULATE using the subsetted MDDB base table as the 
source data. 

Before the PROC TABULATE executes we turn on the RTF 
destination, sending the resulting output to file on the server. We 
used the SESSIONID (which is discussed later) to uniquely name 
the file. By overriding the _dlsplayDefauHTitle of the MRV class 
we put out a hyper link to the RTF file so that it would open in new 
browser window or in a word processing document depending on 
the operating system. From here the user can easily print the 
report. A sample report is listed below: 

As the code to determine the down and across land create this 
RTF report is rather lengthy, contact the authors to receive a copy 
ofthe complete source code. 

KEEPING SESSION VARIABLES 
As mentioned above we needed to use the SESSIONID macro 
variable. Our application ran from inside another SASllntrNet 
application that used pool services with sessions. This was done 
for security and other application reasons. In order for our 
application to stay connected to the sessions we need to make 
sure there were three parameters sent to the broker with every 
request (i.e. with every drill down or filter value change). These 
parameters were _SESSIONID, _PORT, _SERVER. We needed 
to modifY three methods in order to write these parameters out to 
the HTML coming back from the server so that they would be 
available to send back to the server with the next request. The 
methods we needed to override were: _oulputUrIOptions, 
_outputHiddenFields, and _outputAddtIClsvaIParms. In each of 
these methods the override is very similar. We first perform a 
CALL SUPER to allow the method to execute its default code. 
Then we add additional to ou1put these extra columns. In the case 
of the _outputHiddenFields methods they are added as hidden 
HTML fields, for _outputAddtlClsvalParms they are output as 
JavaScript variables and for the _outputUrlOptions they are output 
as namelvalue pairs. 

CONCLUSIONS 
The $AS Multidimensional Report Viewer is an easy out of the 
box solution to surface reports on the web. However, we found 
that we needed to make several major overrides to the behavior 
and appearance of the MRV in order to implement ~ in a high 
demand production enVironment. Many of these changes were 
very straightforward. Others were much more complex requiring 
Significant investigation to discover the content of instance 
variables and behavior of methods that were not always well 



documented. 
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