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Abstract 

GlobalOne Voice Network Planning (formerly Sprint 
Intematiooal) canies several million international phone ca\Is 
each month. Traffic managers in eight countries need 10 know 
call volumes and forecasts as soon as pDSSlble, 10 plan how 10 
allocate equipment 10 maximize peJfonnanc:e. 

GlobalOne's Qtfshore Traffic Analysis Management 
System (OTAMS) receives 24 hourly data files each day. A 
SAS program, looping endlessly, tests whether new hourly 
data has arrived from any of the eight countries. If so, the 
program warehouses the new data in a SAS hblllIY. A 
SASIEIS application summarizes the real-time data, appends 
it 10 a SUDl1lIlI1Y file, and produces bar charts, time«ries plots, 
forecasts, data exIJ3Cts, and printed reports. The EIS 
automatically uploads its outputs to our Intranet Web Site -
virtually in real time. 

This paper illustrates the system and explains how we 
built it using SAS software. 

Requirements 

At SESUG'95, our paper "SASIEIS - Sprinting 10 the 
Rescue" descnbed GlobalOne's requirements for OT AMS: 

• Sununarize data on millions of ca\Is each month 
• Select data by countIy, time period, and other variables 
• VlSlI3lize data using both SASIEIS tools (graphs, charts, 

drill~) and external "canned" SAS reports 

Since last year, GlobalOne added new requirements: 

• Gather and store hourly call data as soon as it appears 
• Warehouse the data for each individual call 
• Widen the 5pI!Ctrum ofSASIEIS tools and canned reports 
• Send tables and graphics to GlobalOne's Intranet Site 

To fulfill these requirements, we made significant strides: 

• Added new EIS objects and canned reports 
• Built management tools, including transaction back-out 
• Developed a program to read and warehouse incoming 

data virtually in real time 
• Deve10ped GlobalOne's OTAMS Intranet Web Site 
• Created SASIEIS tools 10 create data extracts and 

graphics image files (GIFs) on the fly and send them 
directly to the Web Site 
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Some SAS/EIS Features 

Before examining our SASIElS application, it is useful 10 
define the key SAS/EIS features: 

• You can REGISTER any SAS DATASET and its 
VARIABLEs in a METALIST 

• You can REGISTER response (dependent) variables as 
ANALYSIS variables and predictor (independent) 
variables as CLASS variables in a MET ABASE 

• You can REGISTER a DRILL-DOWN sequence of your 
CLASS variables 

• You can BUILD graphical menus called DESKTOPs 
• You can add BUTTONs (ICONs) to DESKTOPs 
• You can associate an OBJECT with each BUTTON. 

When you click the BUTTON, you execute the OBJECr. 
OBJECfs can be DESKTOPs, graphics, or EXECUfEs 
that call canned reports 

• Some OBJECTs allow you 10 TRANSFORM from 
horizontal to vel1ical bar charts or from charts to tables 

Warehousing Detail Data 

Each hour, each originating country sends its data files 10 
an international wide-area network. We developed Real Time 
Management System (R1MS.SAS) 10 process these data files 
as they arrive. First, R'IMS extracts the DOS directory for an 
originating country with the command: 

X "DIR H:\&SW\*.CDR >>O:\OTAl!IIS\R'l'MS.DIR"; 

where &SW represents the originating country 

R1MS.SAS then 00Il1)l3MS that list of files to a list 
previously stored. If a new file has arrived, RTMS.SAS reads 
it into SAS, stores it in the warehouse, and adds an observation 
to a tracking file. Since data from each of the eight COUJitries 
arrives in very different formats, RTMS.SAS o/oincludes the 
program CONVERT.SAS to read each of the ditrerently­
formatted files inlo a common data structure: 

• CALL DETAIL VARIABLES: 
- SWITCH - Originating country 

TOPHONE - Destination phone number 
1ERMTIK. - Trunk line 
CAUDATE - Date the call started 
CAlLTIME - Time the call started 
DURATION - Billable seconds or minutes 
INFILE - DOS name of hourly data file 



Creating An Audit Trail 

Each incoming file has a unique Dame. For instance, the 
:file 96102700.CDR contains QI]]s that end between midnight 
and 12:59 am on October 27, 1996. From this oos :file, 
CONVERT.SAS creates the dataset Y6102708.SD2, si.na: 
SAS datasets must start A-Z or "_". Subsequent hourly and 
daily SUIIIIII8Iy files inherit the value of INFD..E, enabling us to 
refer to waxehoused hourly files in case ofproblems later. 

By minimizing the number ofvariables in the warehoused 
detail data, we CODSeIVe space. Space is a vital concern, 
because about 5,760 hourly files a month (24 hoursIday/switch 
x 30 dayslmonth x 8 originating countries). 

RTMS.SAS runs endlessly. Once it processes all new 
:files for the first originating countIy, Australia, it proceeds to 
each of the other countries in tum: France, Germany, Guam, 
IIeIand, New Zealand, Russia, and United Kingdom. Once 
RTMS.SAS cycles through all originating countries, it starts 
over with AustIaIia. The proc:ess takes one hour per countJy. 

Summarizing Data 

The next step in RTMS.SAS is to summarize the 
individual-call detail data by hour. RTMS.SAS o/oincludes the 
program SUMARIZE.SAS to summarize the data by hour. 
SUMARIZE.SAS also uses CAUDATE, CAILTIME, and 
DURATION to derive several analysis variables and 
TOPHONE to derive several class variables: 

• ANALYSIS VARIABLES: 

- ATIEMPrS - Attempted QI]]s 

- COMPLEI'E - Completed QI]]s 

- DURATION - Billable seconds or minutes 
- HOLDING - Non-billable waiting time 
- SEIllP- - Non-billable set-up time 

• CLASS (DlULIrDOWN) VAlUABLES: 

- SWITCH - Origimting countJy 
- DESTCNTY - Destination countJy 
- REGION - Destination region 
- GlREGION - GlobaIOne region 
- TERMI'RNK- Tnmk line 
- CARRIER - Tnmk carrier 
- ROUI'E - Tnmk route 
- CAUDATE - Date the call started 
- CAILHOUR-Houroftheday 
- DAYHOUR -Dayandhour 
- MONIH - Month and year 
- SUNDAY -Dateweekended 
- DAY -Day of the week 
- 1NFD..E - DOS name ofhourly data file 
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Appending the Summarized Data 

Finally, RTMS.SAS o/oincludes the progzam 
APPEND.SAS to add the newIy-summarized data into the 
SASIEIS database for the current month. APPEND.SAS also 
computes daily snmmaries. We keep each month's hourly and 
daily summaries for a year, although our SASIEIS applic:ation 
points only to the cunent and previous three months. 

Review: Building oor SASlEIS 

Our SESUG'95 paper reviewed how we builtOfAMS: 

• Installed SASIEIS ftom the SAS distribution diskettes 
• Used SASIEIS METALIST 10 register a sample dataset 
• Used SASIEIS MET ABASE 10 register all variables 
• Used SASIEIS BUILD to write a Main Menu DESKTOP 
• Developed various SASIEIS data analysis objects: 

- HBAR and VBAR (horizontal and vertical bar chart) 
- PIEcbart 
- V ARREP (column report) 
- EXPANDER (expandable line report) 
- MULTCOL (muitipIe-coIumn report) 
- Calls to canoed SAS programs 

Data VlS!laJization Using SAS/EIS Tools 

Of AMS takes advantage of many SASIEIS tools for data 
visualization. The exhibits at the end of this paper illustrate 
HBAR, VBAR, and VARREP. On these tools, you can click 
on the dri1I-down variable to see a menu of other variables. 

From our Custom Reports Desktop, you can select: 

• Horizontal Bars • Vertical Bars 
• PieCbarts • Forecasts (plots) 
• Aggregate Tables • Ratio Tables 
• Expandable Tables • Multi-Column Tables 

Data VISU!ljptiga Using Canned Reports 

From our Canned Reports Desktop, you can seIect non­
EIS SAS programs. Each Canned Report has its own 
DESKTOP menu to allow you speci1Y axis variables and other 
parameteIs. The buttons on these menus define values of 
macro variables for the canned programs. Canned progzams 
do not support drill-downs or graphical tIansformations but 
overcome some limits of SASIEIS tools: 

• Canned reports permit up to 10 TITLE lines; 
SAS/EIS tools permit only one TITLE line 

• Canned reports can sort data in any order; 
SAS/EIS tools display values in order of appearance 

• Canned reports can include calculated columns and rows; 
SASIEIS tools can show only variables in the dataset 



EIS Menu Structure 

When you use the OT AMS. you see a series of menus: 

• Select switch (countIy): Austmlia; France; Germany, 
Guam, Ireland, New ZPaJand, RIlSsia, UK 

• Select time period: hourly SUIllIl131Y, daily SUIllIl131Y, 
cumlDt or previous montbs 

• Select originating or tenninating tnmks 
• Select how to format TERMTRNK: carrier, Media; 

Product; OverflOW; Route; Description; Size; Use 
• Select Custom or Canned Reports 

Among reports in OT AMS are three generic reports: 

• Custom Column enables you to select one class variable 
and one llJIlllysis variable. OTAMS then uses PROC 
SUMMARY and PR.OC PRINT to produce a report 
summarizing the analysis variable for each value of the 
class variable, listed alphabetically 

• Custom Bar Chart produces a horizontal bar chart for 
each value of the class variable, alphabetically. 

• Custom Crosstab enables you to select two class variables 
and an IlJllllysis variable. OTAMS then uses PROC 
SUMMARY, PROC TRANSPOSE, and PROC PRINT to 
produce a report summarizing the analysis variable in a 
two-way matrix, for each value of each of the two class 
variables, listed alphabetically. The report is not limited 
to 16 characteIs as is PR.OC FREQ. 

Each text-based canned report calls the SAST0123 macro 
to create a comma-separated-variable (CSV) :file for input into 
Lotus 1-2-3 or Microsoft Excel. Each graphical canned report 
send its results both to the Windows screen and to GIF oulpUt 
files. To create GIF output, OT AMS executes this code: 

FILENAME GSASFILE 
"H: \IN'l'RANET\&SW\&REPORT •• GIF" ; 

GOPTIONS DEVIcz..IMGGIF 
GSFNAME=GSASFlLE GSFMODE=BEPLACE 
GSFLEN=80 G!\CCESS-GSASFILE; 

where &SW represents the originating countIy 

and &REPOllT represents the Canned Report nmnber 

Canned reports can also automatically update text :files 
containing HypetI'ext Marlrup Language (HTML) identi1Ying 
the current status of data loading or the list of current1y-valid 
switch-trunk or switch-route combinations. These text and 
graphical outputs go directly to the worldwide wide-area 
netwOJk drive where GlobalOne's Intranet site is stored. 
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BIGREPT Canned RePOrt 

Once we defined a set of canned reports and publicized 
them within our user community, users all across the 
worldwide wide-area netwodc asked to see them irnmOOiate1y 
upon their completion. 

To make the process of producing canned reports fully 
automatic, we built a BIGREPI' canned report that provides 
cJefiwl.t parameters to every canned report, runs its, and sends 
its text and graphical output to the Intmnet site network drive 
where GlobalOne's Intranet site is stored. Thus, with one 
button click, the entire month's text reports and graphics, for 
all switches, go on-line to the worldwide user community. 

OTAMS Web Site 

The OTAMS on the Intranet features a home page and 
several subsidiary pages, illustIated at the end of this paper. If 
you click on a data file, the home page downloads the CSV to 
your PC; if you configure Excel as your Viewer for CSV :files, 
you automatically open the data file as a spreadsheet. If you 
click on a graphic, you immediately see the GIF image. 

We update the reports daily using BIGREPr. With this 
too~ we generate traffic reports by Originating and 
Terminating trunk groups in the fonn of CSV files, organized 
by switch name and originating and terminating trunk: groups. 
Another tool plots trend lines to indicate how the routes are 
doing in terms of traffic by various analysis variables. In 
addition, we generate capacity analysis graphs to show which 
routes need· additional resources to accommodate traffic. 

Conclusion 

'The following pages illustIate the EIS. 

GlobalOne uses SASJEIS to provide its users poweIful 
data selection and analytic tools. We have harnessed SASIEIS 
to offered a broad baseline of tools; we then added canned tools 
using base SAS to boost capabilities and overcome limitations. 
Using SAS, we made the processes of loading data, displaying 
it, and sending it to our Web site automatic and continuous. 

For more infonnation about our ms, please contact: 

Aspen Systems Corporation 
Jay Jacob Wind (703) 920-5193 

GlobalOne Voice Network Planning 
SeIam Ellison (703) 818-5220 

Claude Griffith (703) 818-5483 
Glenn Phillips (703) 818-5229 
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RAW DATA 

log for list of files processed 
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LONG 
CALL FILE 

SUMMARIZED ./ O:\RAWOATAI 

call records that 
have more than 24 

hours duration 
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SWlTCH\ 

ERRLONG.SD2 SAS DATA SET i SWITCHIOUTPUT.SD2 
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,i' .. SUMMARIZED ....../ 

SWlTCH\ / ORIGINATING ;" 

FILE ........ .i ORIGFILE.SD2 /. .. 

O:IOTAMSI 
CNTYNAME.SD2 
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REFERENCE FILE 

O:\OTAMSI 
TERMTRNK.SD2 

TREATMENT 
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TRUNK TO CARRIER! 
ROUTE REFERENCE 

FILE 

O:IORIGTTKIDAIL Y 
AND HOURLYI 

TEST.SD2 

···················7 

./ 
O:\RAWOATA\ 

SWlTCHI 
TERMFILE.SD2 

takes Originating and 
Tenninating data and 

appends by DAILY and 
HOURLY 

O:\ADMIN\APPEND2.SAS 

O:\TERMTTKIDAIL Y 
AND HOURLYI 

TEST.SD2 



GLOBAL ONE Executive Information System 
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Figure 1. Main Menu 

GLOOAl ONE Global VOIce Engineering 
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_ TermInating em Mon Daily Summary UK /TERMTRNK .s TERMTRNK 

Please select a switch 

I! I - ... 
Figure 2. Switch Menu 
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Please select a canned report 

111111 1[llllmlll I 
Figure 5. Canned Report Menu 
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Figure 6. Sample Custom Crosstabs Report 
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•.•••••••.•••••••• "!' .................. . 

m ,o,liI«h ~ hall" f .~L':'" • * "J.'" 1:~: ...,; . ....,..-.,.. ... 

Welcome! 
You Have Entered 

OTAMS lIt PAGE I 

Traffic Infonnation Delivery System 

Offshore TndIIc AnalysIs & Management $yImn 
Cruted: March,1". Revised: March, 1 .. 

credits: Claude GrItIIIh - Manager, Salam ElIIIson 

Before you get too deep into OTAMS reports OTAMS 
WLearn what OTAMS can do for you' "CLICK HERE" 

Definitions /abbreviations 

1996 Backbone circuits ActuallPlanned 

Country Codes fwith Dial Digits. 

For most recent MONTH OTAMS reports "Select a SWITCH": 

til AUCKLAND 

• GUAM 

• IRELAND 

• MELBOURNE 

• MOSCOW 

• SYDNEY 

.UK 

Previous Months Reports for OTAMS By SWITCH are in the MUSEUM 

~ Looking for TROUBLE ?? ~ 
Select to view longcalls, Errors, Treatment Codes etc. iii. 

Jump to the top of page I22. 
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Global. ................. " ................. _. 
It " q: !'::~~" @; FlHlr.eTelOal!lll ,.~ 

You Have Entered 

OTAMS II United Kingdom" REPORTS PAGEl 

Crealed: March, 1996. Revised: Apri~ 1996 

UK Routes Trend 

o UK - NEW YORK o Uk - BT NATIONAL o Uk - MERCURY o Uk - FTELECOM 
o Uk - STOCKTON o Uk - BTLONDQN o Uk-TEUA o Uk-FRANCE 
o Uk-CANADA o Uk - BT INTERNA TlONAL o Uk-EspRIT o Uk - aT WORLD EXCHANGE 
o Uk-UKCOLT o Uk - NEW YORK VPN o Uk - TELECEL o Uk-MFS 
o Uk-BTFNET o Uk - TELSTRA o Uk-ACC 

UK ErlangB Graphs 

o UK - NEW YORK o Uk-BTNATIONAL o Uk - AMSTERDAM o Uk-FRANCE 
o Uk-STOCKTON o Uk - BTLONDON o Uk-TEUA o Uk - MERCURY 
o Uk-CANADA o Uk - BT INTERNA TlONAL o Uk-ESPRIT o Uk - FTELECOM 
o Uk-UKCOLT o Uk - NEW YORK VPN o Uk - TELECEL o Uk-MFS 
o Uk-BTFNET o Uk - TELSTRA o Uk-ACC 

o UK Switch Traffic Configuration 

o Outbound Traffic Billable Minutes bv Tenninating Tmnk Groups 

o Outbound Traffic Billable Minutes by Originating Trunk Groups 

Jump to the top of page Top 
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