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What 1s [SAC

e [ISAC s

— An end to end method for systems analysis
— Unsurpassed for combined processes (physical + information flow)
— Born in the Eighties to elicit information requirements from changes in business process
transformation
We here present a version that
— Targets user requirements
— Radically simplifies the original notation and completes the method
— Incorporates and adapts the work of professor Wrycza , to elicit ER from C-Graphs

 References
— Lundeberg, M., Goldkuhl, G., Nilsson, G. (1979): A systematic approach to information
systems development, Information Systems 4: 1-12 , 93-118.

— Lundeberg, M. (1982): The ISAC Approach to Specification of Information Systems and its
Application to the Organization of an [FIP Working Conference. In: Olle et al. (eds.),
Information System Design Methodologies- a comparative review, North-Holland, pp. 173-234.

—  Wrycza S. (1990), “The combined ISAC-ER methodology of information systems”

— Bracchi G. Motta G. (1993) Progetto di Sistemi informativi (= Design of Information Systems),
Etas Libri, Milano
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RM CASE STUDY: TEXT DESCRIPTION

RECEIVING

Suppliers ship pallets according to the deadlines specified on monthly supply plan. Shipments are
described by bills of lading (XAB). The formal correctness of supplier’s information is checked against
information stored in PART, supplier orders (ORFOR) and Supplier master data (ORFOR) . An
entrance bill (BEN) is issued, in which are recorded the details of the arrival. For each received pallet,
a loading unit record is created (UCR). It specifies details of delivery. A paper copy of UCR follows the
material.

Quantity and quality differences are recorded on ORFOR and PART files. Refusal are recorded on a
discard bill (BSC) and related material is put in an ad hoc area.

Hot requests (RPRE) are flashing in the arrival area and are filled immediately by dispatching the
required material to the factory, with a paper copy RPRE.

STORAGE

The non-hot material is moved to the warehouse entrance. Free warehouse cells are identified and
reserved on the warehouse map (MAP). The material is stocked in the warehouse and its actual
position is recorded on UCR and MAP.

PICKING

The factory requires picking by a specific form called RPRE. The location of the requested material is
identified on PART and MAP. If the material is found, the corresponding UCRs are booked. If the
material is not found, RPRE is forwarded to the receiving staff. When picking is over, spent UCR are
"erased", and also MAP (locations freed) and PART are updated.
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RM CASE STUDY: OBJECTIVES

Efficient use of space

High service level to the Factory

Real time control of materials

Minimize paperwork

Minimize pick and store operations

Control materials by pallet

Minimize scrap

G Motta - ISAC

Spare space

Avoid out of stock and slack overstock

Record location and status of all materials
arrived and/or arriving; have all information
on line.

Spend the shortest time for documents /
artifacts that accompany the materials and
recording tasks

Minimize cart trips whitin the warehouse

Pick materials in the same sequence it has
been stored ; know the inventory by pallet

Do not forget materials
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RM CASE STUDY : PROPOSED PHYSICAL FLOW

Entrance
v
Dispatch
. :
\ \ \
Receive & unload | | Transfer to pallets | | Count materials J Inspect & test :

v

Warehouse Entrance Area

N

Storage Area (Warehouse)

Warehouse Exit Area
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A-GRAPHS: MODEL AND METHOD

ANALYSIS
1A MAT + 3A RPRH
| GAI\ng RE ACTIVITIES
4A PART I
4B FOR __ | 4GuUcCr 5B UCR
4C ORFOR @ N STOCK DRAW &
| —®) — VERIFY A-
T RECEIVE m . r GRAPHS
PART 4A
5A PART g?g&?
4D RPRE MAR oA | | ANALYZE
(unfilled) 4 s N ACTIVITIES
T STORE PICK AND
E'STR'BUT |_| DECOMPOSE
LIVELLO ZERO \ & EXPAND
4F UCR 6B UCR
4E+SB%F§;AF URG ouT
REFINE &
UPDATE
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DRAW & VER

Y : LEVEL ZERO A-GRAPH

1A MAT + 3A RPRE
XAB
|
6A RPRE
NO
4A PART |
4B FOR @ 4G UCR + 5B UCR
4C ORFOR BEN | N\ - STOCK
—®
T REGEIVE AN
4A
PART A
5A PART g_‘? SJéJKR
4D RPRE/I MAP oA
(unfilled) 4
: — ’ 4
PICK AND
STORE DISTRIBUTE

LIVELLO ZERO

R ott 2001 /2009

4E SCRAP
+ BSC

4F UCR
URG
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6B UCR
ouT
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DRAW & VERIFY : LEVEL ZER@ A-GRAPH
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1A MAT + . \15A RPRE
XAB . l.
6A RPRE S
NO .’. “¢‘
4A PART | P
4B FOR @ 4G UCR + 5B UCR
4C ORFOR BEN AN S STOCK
—®
T RICEVIMENTO N
4A
PART 4A
5A PART FEA
MAP 5A
4D RPRE/I MAPP
(unfilled )y 4
t"‘: + *
Rt AL PRELIEVO /
: IMMAGAZZINAMENTO DISTRIBUZIONE
QM.I LLOZE}@ \ ““.-“' -........
00 o og ‘- ‘¢“ '..’
2 ,b’o ] {E SCRAP 4F UCR ¥ Temporary 6B UCR “
Qé;\o&\ & : +BSC URG T, Mixed Sets ouT
\(\ 6 :' '~,~... . ““‘_ o**
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DRAW & VERIFY : A-GRAPH NOTATION

SETS
e Onthology

— Physical: a bunch of iron

— Information: messages, files,
artifacts, documents

— Mixed: sets made of physical
material and infornation e.g. a

truck with a bill of lading, a
ACTIV.ITIE.S physical set that can identified
* Areidentified by nodes e.g. a biscuit box with a bar
* Model operations on sets of objects code
(physical, mixed, information)  Volatility

» Their representation is independent
from their implementation - machine,
man, combined

ORIENTED ARCHES
» Transport of Objects (function)
» Time precedence

— Temporary e.g. a message
— Permanent e.g. a data base

G Motta - ISAC 15



DRAW & VERIFY A-GRAPH
DESCRIPTION OF PROCESS PROPERTIES

Object Dayly Average
volumes Level
1A Arrivals 500
1B XAB 600
3A RPRE 1200 -
4A1 FOR - 800
4A21 PARTE - 6000
4A22 ORFOR - 4000
4B  Material + UCR 1200 -
4C Refusal document (BSC) + refused material 20
4D Urgent Picking 50 -
5A  Map - 3000
6A Unfiled RPRE 50

G Motta - ISAC 16



DRAW & VERIFY

RRRRRR

 —]
4E SCRAP 4F UCR
+BSC URG

Draw and verify A -Graph

Identify external system input
and output

Identify activities within the
sytem

Draw arches beween outside
input and output, and the
inside activities

Starting from the first one
dress activities

Verify precedences

G Motta - ISAC

The same information set can
be used by multiple activities

Independence / dependence of
information sets:

Independent : R
Dependent : C, U, D

Relevant points:

Fork in receiving activity

Identical sets but different
events 1n Store, Distribute

Empty Arch: time sequence
without trasmitting info or
objects

Arches may both clokwise or
unclockwise (see RPRE)

Activity = change of system
state = action on permanent
sets

17



ANALYZE ACTIVITIES

1A MAT +
XA

3A RPRE

[

4A PARTE

\
!

4D RPRE/|
(inevasa)

L

VIMENTO

6A RPRE
NO

IMMAGAZZINAMENTO

| —_—
4BFOR 4G UCR SR IICR
4C ORFOR| © . _~  |AsTOCK
4 — ®.
4A —
e PKSTL M
5A N C
MAPPA 5A AJ / A STOCK
| ©O

MAPP;
L

FFFFFF /
DISTRIBUZIONE

4E SCRAP
+BSC

4F UCR
URG

——
6B UCR
out

» Level I Activities (on left diagram) are decomposed on sub-activities (on right)

RM
Rec.eive St(l)re Distr.ibute
L Receive Searph Accept
location Requests
= ;r?glzl?gst | Store | Pick
=1 Dispatch | Confirm | Distribute

» Decomposition continues until elementary activities have been identified
» Elementary activities are homogeneous in terms of :
Frequency
Event
Actor

1.

2
3.
4.
5

Information sets and business rules

lechnology

G Motta - ISAC




DECOMPOSE & EXPAND

RM
| 6A RPRE
[ 1 1 TAMATERIAL NO
Receive Store Distribute :
S T ~ I , 4APARTE
. earc Ccept v F———= |4CORFOR
=1 Receive . x VERIFICA
location || | Requests o © iR ——n | anparre
UUUUUUU // L // 4D RPRE/I
Inspect . J -1 &L
i and Test Store Pick MATER A SMISTAMENTO
3 Tt 4E SCRAP 4F UCR 4G UCR
=1 Dispatch [ Confirm | Distribute

Select a level zero activity and position in input to the rectangle all its inputs
Elicit its sub-activities and put them inside the rectangle
Link sub-activities by arches

lake permanent and temporary sets that have been already identified in Level Zero
and link them to the appropriate sub-activities

Make sure that all level zero sets are present and detail them as needed
Add appropriate derivable sets e.g.

— Log

— Temporary BEN

— Permanent BEN

G Motta - ISAC 19



DECOMPOSE & EXPAND : ACT

1A MATERIAL

6A RPRE
NO

+ XAB

VITY 4

RECEIVE 4A PART
v 10 4C ORFOR INSPECT
4A PART | / INSPECT I
4B FOR 4A PARTE
4C ORFOR \ ’ / 4D RPRE!
I 41B BEN (unfilled )
42A :
MATERIAL @ <+
OK / \DISPATCH
ACTIVITY ‘4 / / \
4E SCRAP
4F UCR 4G UCR

G Motta - ISAC

20



DECOMPOSE & EXPAND : ACTIVITY 5

4G UCR

— UCR

STOCK
v 51A /
INSTR ——
4A / N 4A PART
PART —

5A @ STORE PHYSICALLY 5A MAP
MAP
| CONFIRM ~
52A CONF
STOCK

SEARCH
LOCATION
51A UCR
STOCK
ACTIVITY 5
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DECOMPOSE & EXPAND : ACTIVITY 6

3A RPRE

—| 5BUCRA

v 61A INSTF / STOCK
4A / \ 4A PART
PART N

62B UCR
5A PICKED 5A MAP
MAP PICK ‘

| 62A CONF (63)

ACCEPT REQUESTPB DISTRIBUTE MATERIAL
61B RPRE
OK
ACTIVITY 6
6B UCR
6A RPRE ouT
NO
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REFINE: ACTIVITY 6

3A RPRE

—| 5BUCR A

TOCK
61A ISTR /| SToC
4A / @\ I 4APARTE JUPTTT T
PARTE N .* te
UCR o* Yo,
* *
* 0.

628
5A PRELEVAT| 5A MAPPA
MAPPA PRELIEVO o o
MATERIALE ‘ R .
* *
=

62A CONF| - s
Ll .
L -
ACCETTAZIONE .
RICHIESTE DB aOE . B :
1B RPRE 3A RPRE H CARRELLI .
% 5
.
., o
ATTIVITA' 6 ” .Q
* *
4A PARTE R R
GASSRE .". ““
ACCETTAZIONE PRELIEVO T T
RICHIESTE MATERIALE OA MAPPA | qesmmmnnmmmmea it
) ‘e
\d L 4
58 YeR S
ASTOCK N

* Qutside inputs are added or 1—\ caisTe a
L] 1 62 o 64A ISR
mOdlfied e.g. P§§ATE @)/ _:_’ i o CARI%%“
* Input Messages MAF"i/ N STO %
. . 0 DISTRIBUZIONE '«
»  Warehouse carts in input 620 UCR MATERIALE
FRAGILI
» Also internal permanent sets
can be added

63B UCR
CONFEZ.

CONFEZIO-

-
L)
[
-
L]
[]
[]
[]
L]
L]
L
L]
L]
L
R
&

» The upper level diagram onFezio
should be updated accordingly p— 2
e | 4 | [wio | 4 ]
“ TARIAL ST I-\ADIL. 3 ’.'. ““
. : 23
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REFINE: ACTIVITY 6

3B
3A RPRE CARTS
4A PARTE
ACCEPT 5A MAPPA
REQUESTS PICK :
5B UCR
STOCK
| 61A PICK
NSTR [ (62) | 64A LOAD
4A / N INSTR
PART — 62E \
@) | UCR 64 [
5A STD d
MAP DISTRIBUTE
| 62D UCR MATERIAL
g
ragile 638 UCR
PACKAGED.
63A ISTR (63
CONFEZ
| PACKAGE
ATTIVITA' 6 MOD /
6B UCR
6A RPRE 62 INVENTORY|| = 62B ouT
NO DEVIANCES MSG TO
FACTORY
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UPDATE : LEVEL ZERO A-GRAPH

1A MAT + 3A RPRE 6B
XAB CARRELLI
1
6A RPRE
NO
4A PARTE
4B FOR 4G UCR 5B UCR

4C ORFOR N A STOCK

— @
RICEVIMENTO
4A
PARTE A
5A PARTE A5§T%CCRK
MAPPA 5A
4D RPRE/I e
(inevasa)
s s
t 5
PRELIEVO /
IMMAGAZZINAMENTO DIS\TRIBUZIONE
LIVELLO ZERO MOD \
4E SCRAP 4F UCR 6C MSG 6B UCR
+BSC URG VARI ouT
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C-GRAPHS: OVERVIEW

A-GRAPH
e \
ACTIVITIES TOP-QOWN DECOMPOSITION
L j
v~
PROCESSING FUNCTIONS INFORMATION SETS
I-GRAPH - C-GRAPH

zZ /L /
\/ >f
_pepPPP_ ‘

CRUD GRIDS /
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FOR (= ROOT
Supplier)
[ |
ID- Data Other data
| 7 1 ] ]
o Postal
Su # escription Other data Phone (R) Other data
Address (R)
—Register date|f-{ Phone# | Address#
NODE
—  Status —  Phone —  Street
City/State/
— ZIP —
Country
— ZIP

G Motta - ISAC
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C-GRAPH MODEL AND METHOD

ROOT ANALYSIS
[ 1 |
IDENTIFICATION REPEATING NON REPEATING INFORMATION
DATA GROUP GROUP
|
' ' ELICIT C-GRAPH
IDENTIFICATION OTHER DATA
DEFINE IDENTIFIERS
|| NON REPEATING
GROUP
DECOMPOSE &
EXPAND
|| NON REPEATING
GROUP ELICIT CANDIDATE
ENTITIES
|| NON REPEATING
GROUP REFINE

G Motta - ISAC 29



DECOMPOSE AND EXPAND : ORFOR

ORFOR (Order to
Supplier)
1
1 1
ORDERED
IDENTIFICATION MATERIAL (R)
1 1
1 1 | | 1
Order # Supplier # Other data Identification Other data
1
1 1
et Order date Material # Clauses Order history
1
1 1
— Order status Qty on order Price = Delivered to date
= Total 1 List Price =1 Refused to date

=4 Monthly Qty (R) [} Payment # — Other data

— Other data

G Motta - ISAC 30



DECOMPOSE AND EXPAND : RPRE

RPRE (= delivery

request)
|
] | |
REQUESTED
IDENTIFICATION| OTHER DATA ITEM (R)
|
| ]
— RPRE# —1 Request date Identification Other data
=1 Factory-shop# | %= Status Material # —] Requested Qty

—1 Delivered Qty

— Status

G Motta - ISAC 31



DECOMPOSE AND EXPAND : MAP

MAP
|
] ]
IDENTIFICATION OTHER DATA
| |
. Stored UCR o
- Location# Statistical data Other data
(Pallet) (R)

.. Identification
e Description Events
Data
Storable
= Material UCR# i Storage date
Classes (R)
- Status — Last access

— Other data

G Motta - ISAC 32



DECOMPOSE AND EXPAND : PART

PART

IDENTIFICATION

OTHER DATA

ANALYSIS

INFORMATION

ELICIT C-GRAPH

Inventory

DEFINE IDENTIFIERS

DECOMPOSE &

Events (R)

EXPAND

ELICIT CANDIDATE

G Motta - ISAC

ENTITIES

REFINE
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PART

IDENTIFICATION INVENTORY EVENTS
1 1
1 | ] 1 | ]
|| - BEN (Receiving BSC (Refusal _
Part# Stock Statistics Other data voucher) (R) Document) (R ) UCR (=pallet) (R)
= Description Stock on hand =1 Received to date = BEN # = BSC # = UCR #
= Status nventory on Jan st} ==  Last received = BOL # = BOL # = BOL #

=1 Registration date

=  Material class

= Picked to date

=1 Last picking

i Supplier #

— Supplier #

—t Supplier #

e BEN date

- BSC date

- UCR date

=1  Qty on BEN

= Qty on BSC

=1 Qty on UCR

— Refusal #

= UCR status

DECOMPOSE AND EXPAND : PART

= UCR location




ATE ENTITIES : PART

O

T
| |
| |
IDENTIFICATION INVENTORY EVENTS
| | | |
| | | | | | | | | | | |
- BEN (Receiving BSC (Refusal _
- Part# Stock Statistics Other data voucher) (R) Document) (R ) UCR (=pallet) (R)
- Description Stock on hand = Reccived to date - BEN # | BSC # - UCR #
- Status Inventory on Jan st | s Last received - BOL # | BOL # - BOL #
pad Registration date - Picked to date - Supplier # | Supplier # - Supplier #
— Material class o Last picking - BEN date | BSC date - UCR date
— Qty on BEN | Qty on BSC - Qty on UCR
CANDIDATE ENTITY "PART"
Refusal # - UCR status
— UCR location

EACH REPEATING GROUPIS A 35
CANDIDATE ENTITY



RM CASE STUDY
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ACTIVITIES

I-GRAPH

L L 7

A

A-GRAPH
g
£
v
T LT
PROCESSING FUNCTIONS
>

[-GRAPHS: MODEL AND METHO!

ﬁOWN DECOMPOSITION

INFORMATION SETS

C-GRAPH

Z{&

g

\.

CRUD GRIDS /

D

ANALYSIS

FUNCTIONS

G Motta - ISAC

CLASSIFY

 INFORMATION

DRAW
I-GRAPHS

VERIFY
I-GRAPHS

PROFILE I-
GRAPHS

REFINE
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[-GRAPH : AN EXAMPLE

1A1 AA 4 4A 121 % 4A3  * 4n2

XAB DATA IDENTIF. INVENTORY ORFOR FOR

\/

ARRIVAL OF ATRUCK —7

U U C

4A121 % 4 A3 “ 4A21 | B

INVENTORY BEN
ORFOR BEN (PRINT)

FUNCTION 41

G Motta - ISAC 38



A1 % 4A121%

Permanent Sets

4A3 *

4A2

XAB DATA

IDENTIF. INVENTORY

ORFOR

RRIVAL OF ATRUCK —
Trigger Event

* Process ev
o User ev
o Time ev

o Communication ev
o [nternal ev

INVENTORY

FUNCTION 41

Permanent Sets

G Motta - ISAC

Actions on Data Base

C Create
R read

U update
D delete

39



[-GRAPHS : CLASSIFY INFORMATION

6A RPRE
| 1A MATFRIALE NO

4A PART
4CORFOR \ vERIFICA
[4APARTE PARTE VERIFICARE\ | —
4B FOR @ 4A PARTH
4c ORFOR /
4D !QPRE
41B BEN (ingvasa)
42 | @ =

MATERIATE
oK / \SMISTAMENT b

SRAP FIFCR
+BSC URG

The classification 1s intended
to select the information that
the system should process
given
— The profile of the information
(see on the right side)

— Objectives of the system (see
at the first section)

G Motta - ISAC

CLASSIFICATION OF
INFORMATION

Non formal unstructured info
e.g.
— Personal Contacts
Formal unstructured info
— Verbal info (e.g. a phone call)
— Text Info (e.g. a contract)
— Multimedia Info
Formal structured info
— Records

40



ELICIT

6A RPRE
1A MATERIALE NO
+ XAB

» Select an elementary activity of
\ J \ an A-Graph :
e [aonh T\ vemren — Temporary sets are put in
| 4A PARTE VERIFICAREN L
:\C ) /’ Input or Output of the I-
_L'/ \ = L MA?’ZE/EIAI:E_@ _@1255 Grap h
e [\ — Permanent sets are put
/ /N (tentatively) both in I and O
R « Profile the I-Graph.

— Identify trigger (at least one)

ks AT AATZR 0 4A3 v 4A2 * —  With multiple triggers, decide
XAB DATA( | IDENTIF. [ |invenTory ORFOR FOR lf ]—Graph should be one or
\ / split
 CRUD analysis and definition
ARRIVAL OF A TRUC .
ks of the permanent sets in I and O
C c
v / » Verify precedence : O sets
4A1ol T A3 4 421 1. Na should derive from I sets
INVENTORY OREOR BEN (PBRIIEIII\IT)

FUNCTION 41

G Motta - ISAC 41



VERIFY I-GRAPHS

1A1 4A 11 % 4A 121% 4A3 * 4A2 *

XAB DATA IDENTIF. INVENTORY ORFOR FOR

Wi

ARRIVAL OF A TRUCKﬁ_> @

U /
4 A121 % 4 A3 4 4 A21

INVENTORY

Cc

* B

ORFOR BEN

BEN
(PRINT)

The verification intends to check
that each output information is
obtained from a transformation of
some input information by a
process — €.g. relational algebra,
computation, copy

G Motta - ISAC

Precedence is a P operator that if
applied to information sets of a
system prroduces the
corresponding list of precedences
Let us consider the case here below

~ P(4)=BCD

~ PB)=E

~ P(C)=EF

~ P(D)=F

~ P@E)=0

— P(F)=0
In the above case E and F are
imputs to the system; for, if we
simplify, we obtain

— P(4)=EF

42



PROFILE I-GRAPHS

1A1 4A11 5 4A12% 4A3
DATI DATI DATI
XAB IDENTIF| | SCORTE| | oRFOR FOR
ARRIVO CAMIONL

4 A 121‘%21 *

1B
DATI RFOR BEN BEN
SCORTH ORFO (tabulato
5“//
| mNeuT | | PROCESSO | | orrerr |

FE?;,EZ]};/:,E B ]EMETTEREMAPPA 1 MAPPA
(lam pp d lezionata PRELIEVO
dal meni pri pl)

MAPPA

PRELIEVO

>

3.SEINVIO

PUNTO 2;

2. ACQUISIRE 1 DATI DIGITATI
SULLA MAPPA EMESSA

CONTROLLAR[VH BASEDATI 4

SE DATI ERRAYI IMPOSTARE MSG
TORNARE AL HUNTP 2;

ALTRIMENTI

4. SENUOVO PRELIEVO

TORNARE AL

ALTRIMENTI

TORNARE AL PUNTO 1

R ott 2001 /2009

GGIGRNARE DB

SCELTA
FUNZIONE

G Motta - ISAC

Profiling means to specificy
— Porcesisng mode
* Batch
* Online
* Realtime
— Potential pre-requirements
— Processing steps
— Business rules
— Interface (GUI)

1I-Graphs may be profiled as Use-
Cases, or as Jacobson descriptions
or alike

43



RM CASE STUDY

INTEGRITY VERIFICATION




INTEGRITY VERIFICATION

Information Systems are open —
the life cycle of data seldom 1s
complete within a single
system

In RM case study

— No D operation on Data Base
(Data are created and updated
but never cancelled)

— The system is partially closed
on the Transaction Data itself
creates

— The systems is totally open on
its Master Data

G Motta - ISAC

Verification procedure

Define the CRUD table
Verify precedences
Verify completeness
Check and remove anomalies
— Import
— Redundancy
— Deletion

45



CRUD TABLE : RM CASE STUDY

PART/MA
FOR ORFOR STER + PART / PART / PART / MAP UNFILLED
INVENTO BEN BSC UCR RPRE
RY
4.1 ENTRANCE R U U C — — — -
4.2 INSPECT — U u R c R . -
4.3 DISPATCH N L R — — C — C/R/U
5.1 SEARCH LOCATION - - R . . U U .
5.2 STORE — - L - - --- --- —
5.3 CONFIRM — — R/U — — U U —
6.1 PROCESS REQUEST || --- — R - - u u -
6.2 PICK — — — — — — — —
6.3 DISTRIBUTE — — U — — u U —
46
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RM CASE STUDY

COMPLETION




CLASSES OF PROCESSING FUNCTIONS

Processing functions PROCESSING
elicited by Activity FUNCTIONS
Diagrams ! | -
PRIMARY SERVICE
FUNCTIONS FUNCTIONS
QUERY & || FILE / DB
SEARCH REPORT MANAGEMENT

G Motta - ISAC

| | DATA LOADING

& RECOVERY

SECURITY

48



FUNCTION TREE: EXAMPLE

RM

/

STD AD HOC A
AREH E
RECEIVING w ous QUERIES REPORTS REPORTS
/ f T 1
MANUAL
—  DELIVERIES AUTOMATIC WAREHOUSE INVENTARIO DELIVERY BY } L. WAREHOUSE —  LOG OF
WAREHOUSE MATERIAL OPERATIONS OPERATIONS
| QUANTITY | | = x DELIVERY L |
INSPECTION PICK PASISTI?L RETTIFICHE BY VENDOR FINANCIAL ANALYSIS ON
OSITIO INVENTORY STOCK LEVELS
|
QUALITY - | CONFIRM INVENTARI STOCK BY | REP ORST ON ANALYSIS
CONTROL STORAGE PERIODICI PART REFUSED BY SUPPLIER
MATERIALS
/
INVENTORY OPERATIONS
REQUEST
—  DISPATCH = \ANAGEMENT IO PIC(I)KING BY DAY = ANALYSIS BY
MATERIAL
ANALYSIS OF
| POSITION | CONFIRM —  INTERNAL
PICKING
MANAGEMENT MOVEMENTS

WAREHOUSE

e MAP

MANAGEMENY

Functions elicited

| from flow diagrams

ANALYSIS OF
PICKING
REQUESTS
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ACL CASE STUDY - 1

ACL (work centers in Italian) are charge of user installations (business
users, retail users)

2.500 work centers with some 10.000 workstations

1,5 M transactions a day.

Data Base with over 300 relations (tables)

Receive failure notice from customers. Customers communicate failures by
calling a 800 number, and, guided by a recorded message, dial their area code
and number. An appropriate device (DTSD) links the customer to the Work
Center and forwards customer’s phone number.

Test the network. A UTR (Remote Test Unit) receives the number information,
and automatically performs a series of test on subscriber’s line, by sending test
signals (STPR) and analyzing corresponding acknowledgement signals (RTPR).
The RESULT of the test is shown on the screen of the operator who is receiving
the failure notice.

Check administrative profile. At the same time, the operator inquires CUST
and FAILURES data files, creates a ticket for the subscriber (SUB) with all
customer information, i.e. Name, Subscription, Location, User’s status (active,
non paying, disconnceted, assigned, expedeting, etc.), failures in last the
months etc.
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ACL CASE STUDY -2

Define intervention. Data of RESULT, PHONE NUMBER e SUBSCR are
shown on the operator’s screen; based on RESULT data and to ANSWERS the
customer gives to the QUESTIONS raised by the operator, the operator
identifies the most likely failure and agrees on the repairing date. At this point a
TICKET is issued that stores all information (PHONE NUMBER + SUBSCR +
RESULT + appointment date + likely failure).

Update CUSTOMER data. Sales department issues a specific card for new
subscriber (NEW-SUBSCR) that is forwarded to the regional work center to
update the CUSTOMER database.

Test public phones. The automatic failure detector of work centers periodically
tests the public phones of the area (it sends tests signals called STPB and
gathers acknowledgement signals RTPB). The results of the test are stored in a
TICKET that is almost identical the one that actvity 4 produces .

Assign interventions. The managers of Operations Planning select from

TICKET file the next intervention to be assigned (typically an intervention is
assigned according to a FIFO sequence). The job is assigned to one of the
teams receorded in RES file, and an INTERYV record is created accordingly.
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8.

10.

11.

ACL CASE STUDY -3

Communicate data to team. When a team ends an activity, from INTERV the
next intervention assigned is forwarded to team trough a meessage called
MSGINT, that includes data of the TICKET and information on subscriber’s
installation (telephone box, switchboard, couples etc.) that are extracted froom
the data of NETWORK. The team is connected by a mobile terminal (called
SFIL) that can handle multimedia information and communication.

Execute the assignment . The team executes its assignment, with the support
of the mobile terminal that proposes a checklist of potential failures and related
tests. Once the failure is identified and fixed (or not fixed) SFIL transmits to the
work center a predefined message on results — fixed, to be fixed, further
analysis needed etc.

Close repair activity. The work center receives MSGGST from the team, and
upadates FAILURE and INTERYV, and triggers acctivity 8 by a message UOEND
(intervention ended).

Analyze. Dayly a report TABINT on the interventions is produced for Sales
department. Also, in any moment, it is possible to monitor the operations of work
centers and watch on line the assignments (Activity 7).
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ACL CASE STUDY, - SYSTEM BLC4gé &z

Richieste di ' . .
allacciamento da Livello di servizio

Gest. Commerc. Segnalazione di

o guasti e malfunz. Produttivita
Progettl di dei C.d.L.
modifica rete\\ / /
GESTIONE PROGRAMMAZIONE SCHEDULAZIONE MONITORAGGIO
DELLA BASE DI DELLE ATTIVITA' DI DEGLI DELLE
DATI TEST SUGLI IMPIANTI INTERVENTI PERFORMANCE
T Topologia rete e Interventi,
Stato Programma  jnteryenti in corso Programma modifiche,
apparecch. teit interventi per C.d.L. Esito test
BASE DATI CENTRALIZZATA DELLE INFRASTRUTTURE DI RETE
E DELLE APPARECCHIATURE UTENTI FINALI
(consistenza, topologia, disponibilita, modifiche e interventi, etc.)
f ' '
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proposte modifiche rete/ut. finali materiali
intervento eseglyuite
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