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Abstract: This document represents the work on the architecture of a Laboratory of Medical Analysis Service within a Hospital center 

(LMASH). A LMASH service manages patient information either he is an external patient or an internal patient who has a stay at the 

hospital [1]We focus on all computing components available in the most medical laboratory, the analytical machines, and the employees 

of a LMASH who must communicate with a Medical Analysis Laboratory Information System (MALIS)[2].Our work consists on the 

distribution of data;the data is not recorded in a single database, but in more than one [3] based on its use,to not have performance 

issues when executing all the queries by the corresponding DBMS[4, 5,6]. On the other hand, all the equipment of a medical laboratory 

have a communication device, either it is a serial port or an Ethernet port;that is why there is an information flow from the analytical 

machine to a computer server allowing to manage all information and send it to the hospital's server to be linked to other medical 

services. The current work suggests architecture of distribution of equipment and represents a set of algorithms to communicate between 

machine and database installed on the server of LMASH and the hospital information system [7]  
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1. Introduction 
 

Our work is in the domain of computing and medicine. It 

represents a good architecture of an Information System of a 

Medical Analysis Laboratory (ISMAL) [8] within a hospital 

center. The architecture of a such medical laboratory 

information system must take into consideration the state of 

the hospital information system (HIS) architecture [9] 

integrating this laboratory. It must be integrated with the 

HIS to not have data redundancies [10] and to have more 

security when accessing and manipulating the data; as an 

example, the administrator system of the HIS [11] who is 

able to define the profile of any user having access to such 

medical analysis laboratory system. The coding and the 

database must be subdivided according to the state of use of 

data. Analytical Machines must have a protocol such as 

(ATM) allowing the automatic transmission of data between 

the machine and the ISMAL. The patient's information must 

be synchronized between the HIS and the ISMAL. The 

results provided by the medical machine must be 

implemented by a procedure allowing resolving errors 

before the doctor applies a medical treatment based on a 

false result. The medical laboratory like any warehouse must 

use a storage system allowing the coding, the input and the 

output of items, the notifications on the expiry date of the 

storage quantity of each item, and the management of all 

suppliers in the accounting system. The definition of such 

entity must be identified and codified once and only once in 

the HIS and its manipulation can be in the ISMAL. Within 

ISMAL there is a group of employees who are related to the 

human resources system. That is why our work must take 

into consideration the architecture of ISMAL with the set of 

subsystem and HIS. 

 

2. Patient and Medical Laboratory 
 

A medical analysis laboratory (or laboratory of medical 

biology) [12] is a structure where health professionals 

analyze different fluids of the body; such as blood, skin, 

urine, stool or mucous membrane. A medical biology 

laboratory can be private or under a hospital center. It 

includes many health professionals such as nurses, 

laboratory technicians, biologists and, more rarely, doctors. 

 

The patient must be identified by a primary identifier 

describing the personal information distributed by the HIS, 

and a case identifier describing the case of entries that may 

be for an internal patient distributed by HIS, or for an 

external patient distributed by ISMAL (Fig 1) 

 
Figure 1: Patient and HIS and ISMAL system 

 

In the case where the patient is transferred from an external 

state to an internal state, the information from an external 

state must be placed into a state of an internal patient. 

 

3. Laboratory of Medical Analysis and 

Medical Machine 
 

The laboratory of medical analysis [13] today must include, 

within its center, machines of numeric analysis allowing to 

realize the analytical results of a sample taken from the 

patient [14] All medical machines are qualified as a machine 

for analysis hematology, chemistry, endocrinology. The 

analytical machines must include in their computer system a 

coding of all analysis operations done to allow the mapping 

with the ISMAL [15]. The technician has to enter the patient 
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ID on the system of the correspondent machine, and when 

the analysis step is completed, the technician confirms the 

transfer of results to the server ISMAL; this system applies 

the integration between the system of the machine and the 

HIS system and transfers the result automatically to the HIS 

system by its own coding (Fig 2) 

 
Figure 2: Architecture of machines and servers in ISMAL 

 

4. Machine and HIS coding 
 
The coding allows the mapping between the coding in the 

machine and the HIS (see Table 1)  

 

Table 1: Coding of results obtained by the hematology 

machine 
Machine 

code 

HIS 

Code 

Description Unit Normal 

Value 

WBC 01001 WBC Cu.mm 4500-1150 

LYM 01002 Lymphocyte % 17-39 

MON 01003 Monocyte % 2-8 

NEU 01004 Neutrophils % 40-60 

EOS 01005 Eosinophils % 1-5 

BAS 01006 Basophils % 0-1 

RBC 01007 RBC 106cu.mm M 4.5-6.5 

F3.8-5.8 

HGB 01008 Hemoglobin g/dl M 13-18, F 

12- 16 

HCT 01009 Hematocrit % 40-54 

MCV 01010 MCV fl 80-94 

MCH 01011 MCH pg 27-32 

MCHC 01012 MCHC g/dl 30-35 

RDW 01013 RDW % 11-16 

 

A set of the codes by a single sampling are identified by a 

single identifier CBCD = (WBC, RBC, HGB, HCT, ...), the 

payment amount of this set of elements is parameterized by 

the number of L (CBC=40L) Each L is evaluated according 

to the patient's insurance company or his degree of stay if he 

is an internal patient (amount = number of L * value of L). 

 

5. Medical Laboratory and Accounting 

Service 
 

An internal or external patient must register his or her 

payment in an accounting system that must be a sub-service 

of ISMAL. The accounting service assigns to each medical 

code an accounting number as a mapping between the 

medical procedure and the chart of accounts, and it must 

ensure a code to identify the department using this action 

"cost center". Suppliers are identified in the chart of 

accounts. 

 

Supplier (Accounting number, name, address, phone, 

currency...) (Fig 3) 

 
Figure 3: Patient Architecture, Payment and Purchasing 

Service 

 

In order to make a balance between purchases and sales each 

invoice must be transferred from SILAM system to the 

accounting system allowing evaluating the gain of each item 

as well as the balance sheet of each department. 

 

6. Medical Laboratory and database 
 
The data storage of a medical service must be in a database. 

Its organization must be distributed according to the case of 

use of each transaction (Fig 4) and it must allow a simple 

archiving. Here is the set of corresponding table 

 

PERSONAL (AdmiP, Name, Birth, Address, Tel ...) 

PATIENT (Admi, AdmiP, date of entry ...) 

TRANS (Admi, Type, Serial, Line, Code, Number of L, 

Price of L) 

TRLAB (Admi, Type, Serial, Line, CodeR, Result) 

 

Depending on the use case, we record the information which 

is the base of defining the set of codes, required to ensure 

the patient information to bill the payment, and enter the 

results requested by the patient. 

 

INSURANCE (AdmiA, Name, Date, Contract number, 

Address, Tel ...) 

LBDAT (Code, Description, Number of L) 

LBVAL (Code, AdmiA, Price of L) 

RLAB (CodeR, Code, Lab, Type, Unite) 

NLAB (CodeA, Line, Sex, AgeL, AgeH, ValueL, ValueH, 

MinValue, MaxValue) 
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Figure 4: Database Distribution Architecture 

 
DataP = {INSURANCE, LBDAT, LBVAL, RLAB, NLAB} 

DataI = {PATIENT,TRANS,TRLAB} 

Personal = {PERSONAL} 

 

7. Algorithm to capture a patient 

 
 

8. Medical Laboratory and Human Resource 

Service 
 

The employees of the medical laboratory service must be 

entered in the Human Resources Service (HRS) (Fig 5), 

which is responsible of the payment management, the 

attendance and the leave management of employees. So, 

records of employees must be identified by a simple 

assignment to the employees by the SRH, and for each 

employee we must indicate the accounting number to 

registerhis payments. In addition, it is necessary to attribute 

to each employee the number of days allowedas an annual 

leave(15 days / year). 

 
Figure 5: LAM Architecture and Human Resource Service 

 

9. Laboratory and Communication Protocols 
 

Most medical machines support an RS-232 serial 

communication channel on their peripherals [16]. In order to 

establish an effective communication [17] it is necessary to 

define the protocol [18] using, the bandwidth, the coding 

used, and the framing… For these reasons Microsoft offers 

an MScomm application allowing managing the serial port 

(Fig 6). 

 
Figure 6: Communication between medical machine and a 

serial port 

 

10. Communication algorithm of a Machine 

pentra60 via a serial port 
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11. Conclusion  
 

The domain of health is today considered as a domain that 

must be computerized on a large scale [19, 20]. The 

complexity of medical information is obvious [21, 22]. It 

seems clear to us today that health information systems must 

evolve to integrate a flexible architecture to be manipulated 

simply by non-computer users. The coding includes 

ambiguities on the choices made by the user, and the users 

training will be complex. For this reason, our proposal relies 

on the manipulation of the information by making a simple 

connection with the server of databases and allowing 

refreshing the information in a simple way. The roles of the 

user according to the specific case of hospital centers focus 

on the use of an information system. The automatic 

communication between a medical machine and ISMAL 

makes it possible to secure the data entry by optimizing the 

manual role of the user; in addition we gain more time to 

send the results to the medical services and the doctors 

concerned. In the future, the integration of data must be an 

important factor in the decision to treat the patient by an 

intelligent system based on a coding and classification of all 

the information. 
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