
O US005432946A 

United States Patent (19) 11 Patent Number: 5,432,946 
Allard et al. (45) Date of Patent: Jul. 11, 1995 

54 LAN SERVER PERSONAL COMPUTER 4,878,196 10/1989 Rose .................................... 395/750 
WITH UNATTENDED ACTIVATION 4,980,836 12/1990 Carter et al. ........................ 364/483 

5,022,077 6/1991 Bealkowski et al. ................... 380/4 

(75) 

73 

(21) 
22 
(51) 
52 

58 

56) 

CAPABILITY 

Inventors: David J. Allard, Boynton Beach; 
Pramod Chandra, Delray Beach, 
both of Fla. 

International Business Machines 
Corp., Armonk, N.Y. 

Appl. No.: 684,526 
Filed: Apr. 11, 1991 
int.C.'................................................ G06F 1/32 
U.S.C. .................................... 395/750; 395/800; 

364/700; 364/707; 364/927.96; 364/931; 
364/940.62; 364/948.4; 364/DIG. 2 

Field of Search ............... 395/750, 500, 375, 800, 
395/200, 575; 364/700, 704, 705, 05, 705.06, 

706, 707 

Assignee: 

References Cited 
U.S. PATENT DOCUMENTS 

4,698,748 10/1987 Juzswik et al. ..................... 395/750 
5/1988 Engel et al. ......................... 395/750 4,747,041 

5,167,024 11/1992 Smith et al............ 
5,193,174 3/1993 Bealkowski et al. ............... 395/500 
5,218,704 6/1993 Watts, Jr. et al. .................. 395/750 

Primary Examiner-Alyssa H. Bowler 
Assistant Examiner-Alpesh M. Shak 
Attorney, Agent, or Firm-Anthony N. Magistrale 
57 ABSTRACT 
This invention relates to personal computers used as 
network servers, and more particularly to unattended 
activation and operation of such personal computers 
through cooperation of power supplies for supplying 
electrical power to electrically operated components 
which manipulate or store digital data with a control 
ling network option card added to the personal com 
puter in adapting it to the network environment. In 
accordance with this invention, a system administrator 
is relieved of any necessity of leaving equipment in the 
power-on active state in order to have network re 
sources available to client users. 

8 Claims, 5 Drawing Sheets 
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1. 

LAN SERVER PERSONAL COMPUTER WITH 
UNATTENDED ACTIVATION CAPABILITY 

FIELD AND BACKGROUND OF INVENTION 
This invention relates to personal computers used as 

local area network (LAN) servers, and more particu 
larly to unattended activation and operation of such 
personal computers through cooperation of power 
supplies for supplying electrical power to electrically 
operated components which manipulate or store digital 
data with options added to the personal computer in 
adapting the personal computer to the LAN server 
function. 

Personal computer systems in general and IBM per 
Sonal computers in particular have attained widespread 
use for providing computing capability to many seg 
ments of today's modern society. Personal computer 
Systems can usually be defined as a desktop, floor stand 
ing, or portable microcomputer that consists of a system 
unit having a single system processor and associated 
volatile and non-volatile memory, a display monitor, a 
keyboard, one or more diskette drives, a fixed disk stor 
age, and an optional printer. One of the distinguishing 
characteristics of these systems is the use of a mother 
board or system planar to electrically connect these 
components together. These systems are designed pri 
marily to give independent computing capability to a 
single user and are inexpensively priced for purchase by 
individuals or small businesses. Examples of such per 
sonal computer systems are IBM's PERSONAL COM 
PUTER AT and IBM's PERSONAL SYSTEM/2 
Models 25, 30, L40SX, 50, 55, 60, 65, 70, 80, 90 and 95. 

Persons familiar with the operation and use of these 
Systems will also be familiar with their use in what are 
known as local area networks, in which a number of 
personal computers are connected together for sharing 
of files and other resources. Certain forms of such net 
works are known as "client-server” computing environ 
ments, in that one or more particularly powerful sys 
tems ("servers'), potentially having greatly enlarged 
file storage capability, are connected with less powerful 
systems ("clients', sometimes known as LAN stations). 
These systems can be classified into two general fami 

lies. The first family, usually referred to as Family I 
Models, use a bus architecture exemplified by the IBM 
PERSONAL COMPUTER AT and other IBM com 
patible' machines. The second family, referred to as 
Family II Models, use IBM's MICRO CHANNEL bus 
architecture exemplified by IBM's PERSONAL SYS 
TEM/2 Models 50 through 95. The Family I models 
typically have used the popular INTEL 8088 or 8086 
microprocessor as the system processor. These proces 
sors have the ability to address one megabyte of mem 
ory. The Family II models typically use the high speed 
INTEL 80286, 80386, and 80486 microprocessors 
which can operate in a real mode to emulate the slower 
speed INTEL 8086 microprocessor or a protected 
mode which extends the addressing range from 1 mega 
byte to 4 Gigabytes for some models. In essence, the 
real mode feature of the 80286, 80386, and 80486 pro 
cessors provide hardware compatibility with software 
written for the 8086 and 8088 microprocessors. 

Electrical power for energizing the components of 
such personal computers is conventionally supplied by 
power supplies which use control logic, switching tran 
sistors, power transformers, rectifiers and filters to con 
vert electrical power from an available line voltage and 

5 

10 

5 

20 

25 

30 

35 

45 

50 

55 

65 

2 
current, such as the 110 volt 60 hertz current supplied in 
the United States, to the direct voltages and currents 
required for operation of the personal computer. It has 
been conventional to control operation of such power 
supplies by switching the supply voltage to the power 
supply. In the example given, such switching is accom 
plished by turning on and off the 110 volt 60 hertz mains 
supply current. 

It has been proposed heretofore, as in Summerlin 
U.S. Pat. No. 4,723,269, to use a lower level voltage to 
control the operation of a personal computer power 
supply. In the Summerlin disclosure, to which the inter 
ested reader is referred, a telephone ring detector acts 
through optically coupled semiconductor devices to 
control passage of the relatively high voltage supply 
current. However, such circuitry continues to require 
manual control over computer power to be exercised by 
manipulation of a relatively high voltage switch. 
A co-pending application owned in common with the 

present subject invention (Ser. No. 536,751 filed 14 Jun. 
1990 and now issued as U.S. Pat. No. 5,008,829) dis 
closes and protects an arrangement in which a user of a 
personal computer is protected against unnecessary 
exposure to the relatively high voltage of sources of 
supply to the personal computer by using logic level 
voltage, low current electrical signals to enable control 
over the operation of a personal computer. As recog 
nized there, such use of logic level signals opens the 
possibility of establishing control over the supply of 
electrical power to the operating components of a com 
puter in a manner consistent with the manual control 
used by an operator. 
This latter possibility becomes of importance in a 

client-server computing environment in that resources 
available only from or through the server will become 
unavailable to a client when the server is dormant, deac 
tivated or powered-down. As one particular example, 
an operator seeking to use a particular network outside 
normal network availability hours would be restricted 
to resources (programs, files, printers/plotters, etc.) 
available solely at the individual workstation or client 
were the network server turned off as is often done for 
security reasons or to reduce running time and conse 
quent need for service. While a server could conceiv 
ably be located and turned on, such systems are often 
located in places which are either inaccessible or un 
known to an individual operator. 
BRIEF DESCRIPTION OF THE INVENTION 

With the foregoing in mind, it is an object of this 
invention to enable a client personal computer system to 
activate a server system as may be required in order to 
gain access to network resources under the control of 
the server. In realizing this object of the present inven 
tion, the maintenance and power consumption reduc 
tion advantages of turning off the server during periods 
of inactivity (such as normal network unavailability on 
a weekend, for example) are retained while opening the 
possibility of accessing network resources if needed 
during such an interval. 
A further object of this invention is to operate a net 

work in such a manner that a client system may, by 
inquiry of its associated server, cause the server to 
awake from dormancy, acknowledge the client, and 
make network resources available. In realizing this ob 
ject, the server functions in accordance with a method 
in which a call from a client is recognized by the dor 
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mant server, the server is activated and responds to the 
requests from the client, and the server is later again 
deactivated. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Some of the objects of the invention having been 

stated, other objects will appear as the description pro 
ceeds, when taken in connection with the accompany 
ing drawings, in which: 

FIG. 1 is a perspective view of a personal computer 
embodying this invention; 

FIG. 2 is an exploded perspective view of certain 
elements of the personal computer of FIG. 1 including 
a chassis, a cover, an electromechanical direct access 
storage device and a planar board and illustrating cer-15 
tain relationship among those elements; 

FIG. 3 is a schematic view of certain components of 
the personal computer of FIGS. 1 and 2: 

FIG. 4 is a circuit diagram of certain power supply 
and control elements used in the computer of FIGS. 1 20 
through 3; 

FIG. 5 is a schematic representation of a network 
option card as incorporated in a network server per 
sonal computer of the type generally shown in FIGS. 1 
through 3. 

DETAILED DESCRIPTION OF INVENTION 

While the present invention will be described more 
fully hereinafter with reference to the accompanying 
drawings, in which a preferred embodiment of the pres- 30 
ent invention is shown, it is to be understood at the 
outset of the description which follows that persons of 
skill in the appropriate arts may modify the invention 
here described while still achieving the favorable results 
of this invention. Accordingly, the description which 
follows is to be understood as being a broad, teaching 
disclosure directed to persons of skill in the appropriate 
arts, and not as limiting upon the present invention. 

Referring now more particularly to the accompany 
ing drawings, a microcomputer embodying the present 
invention is there shown and generally indicated at 10 
(FIG. 1). As mentioned hereinabove, the computer 10 
may have an associated monitor 11, keyboard 12 and 
printer or plotter 14. The computer 10 has a cover 15 
formed by a decorative outer member 16 (FIG. 2) and 
an inner shield member 18 which cooperate with a 
chassis 19 in defining an enclosed, shielded volume for 
receiving electrically powered data processing and 
storage components for processing and storing digital 
data. At least certain of these components are mounted 
on a planar 20 which is mounted on the chassis 19 and 
provides a means for electrically interconnecting the 
components of the computer 10 including those identi 
fied above and such other associated elements as floppy 
disk drives, various forms of direct access storage de 
vices, accessory cards or boards, and the like. 
The chassis 19 has a base indicated at 22, a front panel 

indicated at 24, and a rear panel indicated at 25 (FIG. 2). 
The front panel 24 defines at least one open bay (and in 
the form illustrated, four bays) for receiving a data 
storage device such as a disk drive for magnetic or 
optical disks, a tape backup drive, or the like. In the 
illustrated form, a pair of upper bays 26, 28 and a pair of 
lower bays 29, 30 are provided. The upper bays 26, 28 
are adapted to receive peripheral drives of a first size 65 
(such as those known as 5.25 inch drives) while the 
lower bays are adapted to receive devices of another 
size (such as those known as 3.5 inch drives). 
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4. 
Prior to relating the above structure to the present 

invention, a summary of the operation in general of the 
personal computer system 10 may merit review. Refer 
ring to FIG. 3, there is shown a block diagram of a 
personal computer system illustrating the various com 
ponents of the computer system such as the system 10 in 
accordance with the present invention, including com 
ponents mounted on the planar 20 and the connection of 
the planar to the I/O slots and other hardware of the 
personal computer system. Connected to the planar is 
the system processor 32 comprised of a microprocessor 
which is connected by a high speed CPU local bus 34 
through a bus control timing unit 35 to a memory con 
trol unit 36 which is further connected to a volatile 
random access memory (RAM)38. While any appropri 
ate microprocessor can be used, one suitable micro 
processor is the 80386 which is sold by INTEL. 
While the present invention is described hereinafter 

with particular reference to the system block diagram 
of FIG. 3, it is to be understood at the outset of the 
description which follows that it is contemplated that 
the apparatus and methods in accordance with the pres 
ent invention may be used with other hardware config 
urations of the planar board. For example, the system 
processor could be an Intel 80286 or 80486 micro 
processor and the system bus could be a MICRO 
CHANNEL or AT type. 

Returning now to FIG.3, the CPU local bus 34 (com 
prising data, address and control components) provides 
for the connection of the microprocessor 32, a math 
coprocessor 39, a cache controller 40, and a cache mem 
ory 41. Also coupled on the CPU local bus 34 is a buffer 
42. The buffer 42 is itself connected to a slower speed 
(compared to the CPU local bus) system bus 44, also 
comprising address, data and control components. The 
system bus 44 extends between the buffer 42 and a fur 
ther buffer 51. The system bus 44 is further connected to 
a bus control and timing unit 35 and a DMA unit 48. 
The DMA unit 48 is comprised of a central arbitration 
unit 49 and DMA controller 50. The buffer 51 provides 
an interface between the system bus 44 and an optional 
feature bus such as the MICRO CHANNEL bus 52. 
Connected to the bus 52 are a plurality of I/O slots 54 
for receiving MICRO CHANNEL option or adapter 
cards which may, for example, be further connected to 
an I/O device or memory. One specific example of an 
option card which forms an important portion of this 
invention will be described hereinafter. 
An arbitration control bus 55 couples the DMA.con 

troller 50 and central arbitration unit 49 to the I/O slots 
54 and a diskette adapter 56. Also connected to the 
system bus 44 is a memory control unit 36 which is 
comprised of a memory controller 59, an address multi 
plexor 60, and a data buffer 61. The memory control 
unit 36 is further connected to a random access memory 
as represented by the RAM module 38. The memory 
controller 36 includes the logic for mapping addresses 
to and from the microprocessor 32 to particular areas of 
RAM38. This logic is used to reclaim RAM previously 
occupied by BIOS. Further generated by memory con 
troller 36 is a ROM select signal (ROMSEL), that is 
used to enable or disable ROM 64. 
While the microcomputer system 10 is shown with a 

basic 1 megabyte RAM module, it is understood that 
additional memory can be interconnected as repre 
sented in FIG. 3 by the optional memory modules 65 
through 67. For purposes of illustration only, the pres 










