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1. Ahstract

The auvutomated office iz often referred to as the office of the
futuwre. This may have besen true a few vears ago, but with the
proliferation ot information processing  eguipment  such as
personal workstations, local area networks, file servers, and
specialized output devices, the automated office is qguickly
hecoming the office of today. Dffice planners are currently
faced with the complex task of evaluating a myriad of possible
office system configurations to determine which will satisfy
their performance requlremngents. To perform this tashk, office
planners need a tool which will enable them to easily and
effectively evaluate alternative configuration strategies.

The Mierarchical Simulation System (HSS) has been designed to be
a tool office planners use to plan for the avtomated offtice. HEB

is an interactive discrete-svent simulation system which provides
the facilities for building, storing, managing, and executing
office system simulation models. HS8S has a rich set of generic
model building blocks such as local area networks, file servers,
bridges, and workstations. These building blocks are an integral
part of the system and are parameterized to simplify the modeling
of a wide variety of information processing sgulipment. The
library of building blocks iz growings; our goal is to include
building blocks for  all  egquipment commonly uwused 1n office
syshLems.

The user interface to HSS igs through the HSS Workbench. The
Workhench was designed for the novice computer user and consists
of a set of full-screen displays and menus which provide access
to all the facilities of HSSG. The Workbench is complemented with
vtensive input validation, on-line help, and a tutorial which
greatly increases the utility of the system.
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signed to be 3 a LAMN node to provide
a high-level protocol on the LAN. The onlvy
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2111 be discussed later,
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Figure 18,
communi oation
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Onoce the oot of the oodel trese has beesn detined the HES  MODEL
UTILITY panel ds displaved (see Filigure lién This e the primary
pansl used dwing sodel build fand smodel updated. Sinoce  Lhe
moclel tres may be arbitrarily large, & windowing technigus is
used to digplay a @ subset of the sodel tree, namaly &
communication  svstem. The  CURRENMT  MODEL  VIEW displavs the
current communication system in the viewing window. The name of
he communication system manager node (COMMUNICATION SYSTEM) , the
mama  of the next node up the tree (NEXT NODE UF TREE), and the
rames of  all  the rnodes within the communication  system {MODE
FEAME are shown  on the panel. I+ +the comounication svstam
contains too many nodes to be displaved on one panel, PF kevs may
e used to scroll Fmrw&r% and Dackward through  the  MNODE  NAME
li=t,

A node may  be defined by btyvping +looder in the  COMMAND  imnpuot
field wheare Foidentities the btvpe of node belng defined (g
Table 1). F sxample, to model the bridges connecting the  two
Lak's  din the Widgest Corporation model wath a FLEOFS sesrver, we
enter +FOFE  to bring up the FOFS server definition panel  shown
marlier in Figuwe é&. bhenever & node is defined it is added to
the communication system shown in the viewing window.

Two ether  ocosmands are provided for manipulating nodes in the
viswing window. The W and D BELECT CODES may be entered next to
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LITY panel. Typing an $ in the COMMAND input field will save
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MODFL UTILITIES provides utilities for sanipulating sodels stored
in the HES model library. Figure 14 shows the HBS MODEL LIBRARY
UTILITY sariel . This panel displaves the HEE model library
directory which contains an entry for sach modsl stored 1n the
model  library. Fach diresctory entry contains the name of the
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ner,  byping the de rech utility and prass

I+t the iw not enough room on ihm display Lo
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forward and backward bthrough the divectory.

A model may be selected for execution from the HBED MODEL LIBRARY
UTILITY panel {(Figure 147. Az nobted earlier, only thoss sodels
a model status code of "0.E. are eligible for B ot L o .
i1l redect an esxscubion reguest for e  model without the
catus code. Sfter the model has beesen selected the RUN-
TIME FPARAMETERDS

manel shown in Figuwre 15 is displaved.
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The one aspect of HES which some users may view as deticient =3
i g2 processing nodes. Clearly, not  all
sruinment  which  may be part of an office system may be mnodeled
with the nodes cwrently supporbed by HES. To handle the
special cases, a special node type, a user node, is provided.
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Lree may be partitionsd at ocomnunication syshte
! That ds, each subbtres rooted at  a communication
syeten manager node may be assigned Lo a separabte processor T
mocdel may  bhen be executed. Fach proce s owi Ll it
pewtion of  the model, and synchronization will  oocow when
MEHE sent from 8 meEssAgEe prooessing node on ong processor
o oa messags processing node on anobher Drocessor.

The results of  ow  research describing the synchronization
technigus and empirical performance results will be the subjsct
of a forthcoming paper.

S currently runs on oan JTBEM mainframe under the VM/BF opera
Svalemn. The IBM program prodoct I8FF is reqguirved for dis
managemnant. The HSES Workbench consists of approximately } s
limes of FL7L, 128 panel definitions, and 1,088 lines of EX
codde. The HBE Simulator s approximately  J8,8088 lines
FORTRAM.
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BUILD WORKSTATION
COMMAND ==>
MODEL NAME: WIDGET COMMUNICATION SYSTEM: SALES
ENTER THE PARAMETERS BELOW AND PRESS THE ENTER KEY TO BUILD THE NODE.
NODE NAME ==> seller! IS SAME-AS NODE ==>
COMMENT ==> workstotion for salesman number 1
DISTRIBUTION TYPES: - DISTRIBUTION TYPE CODES ——-
MESSAGE SIZE ==> 1u ER, EX, HE, TU, NM
THINK-TIME ==> ex
L A Detinition Fanel (Fart 13




BUILD WORKSTATION DISTRIBUTION PARAMETERS
COMMAND ==>

MODEL MNAME: WIDGET COMMUNICATION SYSTEM: SALES
ENTER THE PARAMETERS BELOW AND PRESS THE ENTER KEY TO BUILD THE NODE.

NODE NAME : SELLER?
COMMENT : WORKSTATION FOR SALESMAN NUMBER 1

MESSAGE SIZE DISTRIBUTION: INTEGER UNIFORM
INTERVAL LOWER BOUND ==> 1000
INTERVAL UPPER BOUND ==> 2000

THINK-TIME DISTRIBUTION: EXPONENTIAL

TIME UNIT ==> min ~—-- TIME UNIT CODES -—-
MEAN ==> 5 MIN, SEC, MSEC, USEC
Figuwe 9. Workstation Definition Panel (FPart 2

BUILD FCFS SERVER

COMMAND ==

MODEL NAME: WIDGET COMMUNICATION SYSTEM: WDGTCORP

ENTER THE PARAMETERS BELOW AND PRESS THE ENTER KEY TO BUILD THE NODE.

NODE NAME ==> bridge [S SAME-AS NODE ==>

COMMENT ==> bridge between sales and manufaocturing divisions

SERVICE TIME LOCATION ==> s ~~ SERVICE TIME LOCATION CODES ~-
L<X>, S

SERVICE TIME UNIT ==> msec ———- SERVICE TIME UNIT CODES ———-

MIN, SEC, MSEC, USEC

Frogwre 4. FOFE Server Definition Panel



BUILD TOKEN RING

COMMAND ==

MODEL NAME: WIDGET COMMUNICATION SYSTEM: SALES

ENTER THE PARAMETERS BELOW AND PRESS THE ENTER KEY TO BUILD THE NODE.

NODE NAME ==> saleslan [S SAME-AS NODE ==>

COMMENT ==> 5-sigtion soles division lan

PROTOCOL NODE ==>

NETWORK PARAMETERS:
NUMBER OF STATIONS ==> 5
TOKEN LENGTH ==> 18
RING CAPACITY ==> 1 mbps -~ STATION SERVICE CODES -~
STATION SERVICE ==> 1 <N>, E

RESPONSE TIME HISTOGRAM PARAMETERS: —~——— TIME UNIT CODES ————
BUCKET COUNT ==> 10 MIN, SEC, MSEC, USEC
BASE ==> 0 UNIT ==> sec
GRANULARITY ==> 100 UNIT ==> msec

Figure 7. Token

Fing Definition FPanel

HSS PRIMARY OPTION MENU
SELECT OPTION ==

1 BUILD - BUILD A NEW MODEL USERID - USER1

2 LIBRARY -~ MODEL LIBRARY UTILITY TIME - 13:05
BROWSE, UPDATE, EXECUTE, COPY, TERMINAL - 3277
DELETE, AND RENAME A MODEL PF KEYS - 12

P PDF ~ ENTER PROGRAM DEVELOPMENT FACILITY (PDF/SPF)

T TUTORIAL - DISPLAY [INFORMATION ABQOUT HSS

X EXIT ~ TERMINATE HSS SESSION USING LIST/LOG DEFAULTS

Frguwre 3. HES Primary Dotion Menu
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Figure 9. HSS Model

HSS MODEL BUILD

COMMAND ==>

ENTER THE PARAMETERS BELOW AND PRESS THE ENTER KEY T0O BLGIN MODEL BUILD

MODEL MNAME ==> widgel
MODEL DESCRIPTION ==> widget corporciion model

Build Fanel

BUILD COMMUNICATION SYSTEM MANAGER

COMMAND ==

MODEL NAME: WIDGET “ COMMUNICATION SYSTEM: (NONE)
ENTER THE PARAMETERS BELOW AND PRESS THE ENTER KEY TO BUILD THE NODE.

NODE NAME ==> wdgtcorp IS SAME-AS NODE ==>

COMMENT ==> top—level communicotion system mancger
RESPONSE TIME HISTOGRAM PARAMETERS: —w—— TIME UNIT CODES —-w~
BUCKET COUNT ==> 10 MIN, SEC, MSEC, USEC
BASE ==> 0 UNIT ==> sec
GRANULARITY ==> 1 UNIT ==> sec
tours 10, Communication Systen Manager Definitiaon Fane



HSS MODEL UTILITY
COMMAND ==> SCROLL ==> HALF

MODEL NAME: WIDGET { WIDGET CORPORATION MODEL )

COMMANDS: +<CODE>, P, R, U, C, S
SELECT CODES: O, M, U

————————————————————————————— CURRENT MODEL VIEW —mmmmmmmmm oo
COMMUNICATION SYSTEM: WDGTCORP
NEXT NODE UP TREE: (NONE)

NODE NAME NODE CODE COMMENTS

WDGTCORP COMM TOP-LEVEL COMMUNICATION SYSTEM MANAGER
MANUF COMM MANUFACTURING DIVISION SUBSYSTEM
SALES COMM SALES DIVISION SUBSYSTEM

M
i3

Figure 11. HES Model Utility Fanel

MESSAGE ROUTING FACILITY

COMMAND == SCROLL ==> HALF

TO EXAMINE/DELETE A MESSAGE ROUTE, ENTER THE APPROPRIATE SELECT CODE
NEXT TO THE MESSAGE GENERATING NODE NaAME AND PRESS THE ENTER KEY.

SELECT CODES: S ~ EXAMINE/UPDATE ROUTING
D - DELETE ROUTING

NODE NODE ROUTING
NAME DESCRIPTION STATUS

DATAENTY MESSAGE SOURCE  0.K.

s SELLER!  WORKSTATION (NR)
SELLER2  WORKSTATION (NR)
SELLER3  WORKSTATION (NR)
SELLER4  WORKSTATION (NR)

Figure 12. Message Routing Feorlity FPanel



MESSAGE ROUTING: INITIAL ROUTE SEGMENT

COMMAND

MODEL NAME: WIDGET MESSAGE GENERATING NODE: SELLER1

ENTER THE PROBABILITY OF THE ROUTING PATH AND THE NODES 7O BE VISITED
ALONG THE PATH THEN PRESS THE ENTER KEY.

PATH PROBABILITY

SELLERT
1

+—-~> saleslan

|

+--> sclesdb

|

+--> salestian

l

+—-> seltlerl

{

>

CONTINUE ROUTING PATH ?

\

==> NO

(YES OR NO)

Frgure 17, Mesos

Routing Fanel

HSS MODEL
COMMAND

ENTER A SELECT CODE NEXT TO THE

LIBRARY UTILITY

SCROLL ==> HALF

DESIRED MODEL AND PRESS ENTER

SELECT CODES: B — BROWSE A MODEL R - RENAME A MODEL
C - COPY A MODEL U - UPDATE A MODEL
O ~ DELETE A MODEL X — EXECUTE A MODEL

MODE L LAST MODIFIED
NAME DATE TIME STATUS MODEL DESCRIPTION
HDLCLAN 02/22/85 08:20 (R1) HDLC REGISTER INSERTION RING
MM 1 12/05/84 12:55 0.K. SIMPLE M/M/1 QUEUE
PRIORITY 11/12/84 09:30 0.K. TEST PRIORITY ADJUSTMENTS
SAMPLE 1 03/15/85 20:17 O.K. 20-STATION TOKEN RING
x  WIDGET 10/22/84 19:10 O.K. WIDGET CORPORATION MODEL
Figure 14, Model i Lrary Urility = ansl




RUN~-TIME PARAMETERS
COMMAND ==>

MODEL NAME: WIDGET

UPDATE THE PARAMETERS BELOW AND PRESS ENTER 7O EXECUTE THE MODEL

MODEL DESCRIPTION ==> WIDGET CORPORATION MODEL

SIMULATION PROGRESS MESSAGE INTERVAL ==> 30 UNIT ==> SEC
INITIAL RANDOM NUMBER GENERATOR SEED ==> 65537
MAXIMUM SIMULATION DURATION ==> 25 UNIT ==> MIN
CONFIDENCE INTERVAL PARAMETERS: .
BATCH SIZE ==> 10000 -—- TIME UNIT CODES --
MINIMUM NUMBER OF BATCHES ==> 3 MIN, SEC, MSEC, USEC

Figure 15, Run-Time Farameters Fanel

HSS SIMULATION: END OF BATCH 4

COMMAND == SCROLL ==> HALF

COMMANDS: GO, QUIT
SELECT CODES: C, S, CP, SP

MODEL NAME: WIDGET (WIDGET CORPORATION MODEL)
START TIME=00:05.033210050, END TIME=00:10.110004502
BATCH EVENT COUNT: 10003

NODE NAME NODE CODE
WDGTCORP COMM
BRIDGE FCFS
SELLER] WORK
SELLER2 WORK
SELLER3 WORK

Figure 14,0 HES Simulation BEnd of Batcol Panel



