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Abstract

The invention relates to a method for transferring articles (2) from a long-term store (3) to a
short-term buffer (4) in a storage and picking system (1) which comprises the long-term

store (3), the automatically operated short-term buffer (4) and a transfer system (5) between
the long-term store (3) and the short-term buffer (4). In this regard, by an order-processing
computer (6), multiple orders (AT) are acquired, an analysis quantity (M) with multiple orders
(AT) is defined, order lines (AZ) of the analysis quantity (M) are sorted and article groups
(WG@), each with articles (2) of one article type (WT), are formed. The articles (2) of the arti-
cle groups (WG) are then transferred from the long-term store (3) to the short-term buffer (4).

A storage and picking system (1) for carrying out the method is also provided.

Fig. 1
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METHOD FOR TRANSFERRING ARTICLES FROM A LONG-TERM STORE TO A
SHORT-TERM BUFFER, AND STORAGE AND ORDER-PICKING SYSTEM THERE-
FOR

The invention relates to a method for transferring articles from a long-term store to a short-
term buffer in a storage and picking system which comprises the long-term store, the automat-
ically operated short-term buffer and a transfer system between the long-term store and the
short-term buffer. Furthermore, the invention relates to a storage and picking system for per-
forming said method, the storage and picking system comprising a long-term store for provid-
ing the articles, a short-term buffer for buffering articles, a transfer system for retrieving the
articles from the long-term store and transferring the articles from the long-term store to the

short-term buffer, as well as an order-processing computer.

A method and a storage and picking system of the mentioned type are generally known from
the prior art. For example, DE 10 2011 104 511 B3 discloses a method for order-oriented
compilation of various articles from a long-term store in accordance with a large number of
orders, in which an analysis quantity is defined, and in which stocked articles are quasi-con-
tinuously transferred from a long-term store to a short-term store in an article-specific man-
ner. Any article type contained in the analysis quantity is selected, a total requirement for the
selected article type is determined and this total requirement for the selected article type is
transferred from long-term store to short-term store. These steps are repeated for another arti-
cle type that is contained in the analysis quantity and that has not yet been selected until every

article type contained in the analysis quantity has been selected, analyzed and transferred.

A disadvantage of the known method is that it can lead to an overload of the short-term store
under certain circumstances, namely when articles for large orders are almost completely in
stock in the short-term store, but a few articles are permanently missing. This can happen if
articles for smaller orders are removed from the short-term store in order to pick them, but
these small quantities of articles are then missing for the completion of a large order. As a re-
sult, a large quantity of articles remains permanently in the short-term store, which is nor-
mally rather small, but is configured to be particularly efficient, whereby the short-term store

is overloaded in the worst case, but its efficiency suffers in any case.



10

15

20

25

30

CA 03225547 2023-12-27

M : '

-2-
One object of the invention is therefore to provide an improved method for transferring arti-
cles from a long-term store to a short-term buffer and an improved storage and picking system
for performing the method. In particular, a high performance of the short-term buffer is to be

maintained and overloading of the same is to be avoided.

The object of the invention is achieved by a method of the initially mentioned type, which has
the following steps:

1) providing the articles in the long-term store;

ii) acquiring a plurality of orders, each with at least one order line, wherein each order line
contains an article type and a number of the articles of this article type covered by the order,
by an order-processing computer;

iii) defining an analysis quantity comprising any number of orders by the order-processing
computer;

iv) sorting the order lines of the analysis quantity according to a first sorting criterion in a list
by the order-processing computer;

v) selecting an order line sorted in the list which has not yet been selected and, if present, se-
lecting at least one further order line of the orders of the analysis quantity which contains the
same article type as the selected order line by the order-processing computer;

vi) combining the order lines selected in step v) from different orders to form an article group,
wherein the article group comprises only articles of one (single) article type in each case, by
the order-processing computer;

vii) repeating steps v) and vi) until all order lines have been selected and assigned to an article
group;

viii) retrieving the articles of the article groups from the long-term store and transferring the
articles of the article groups from the long-term store to the short-term buffer by means of the
transfer system until all articles of each article type contained in the analysis quantity have

been transferred from the long-term store to the short-term buffer.

The object of the invention is also achieved by a storage and picking system of the initially
mentioned type, wherein the order-processing computer is configured

a) to acquire a plurality of orders, each with at least one order line in each case, wherein each
order line contains an article type and a number of the articles of this article type covered by
the order,

b) to define an analysis quantity comprising any number of orders,



10

15

20

25

30

CA 03225547 2023-12-27

-3-

¢) to sort order lines of the analysis quantity in a list according to a first sorting criterion,

d) to select an order line sorted in the list which has not yet been selected and, if available, to
select at least one further order line of the orders of the analysis quantity which contains the
same article type as the selected order line,

€) to combine the order lines of different orders selected in accordance with point d) into arti-
cle groups, wherein each article group only contains articles of one article type, and

-) to repeat points d) and e) until all order lines have been selected and assigned to an article
group, and

-) wherein the transfer system is configured to carry out the removal of the articles from the
long-term store and the transfer of the articles from the long-term store to the short-term
buffer until all articles of each article type contained in the analysis quantity have been trans-

ferred from the long-term store to the short-term buffer.

The proposed measures ensure that the transfer of articles from the long-term store to the
short-term buffer takes place in an orderly and sensible manner. Before articles are retrieved
from long-term store and transferred to the short-term buffer, the order lines of the analysis
quantity are sorted in a list according to an initial sorting criterion for this purpose. This pre-
vents random and unfortunate selection of article types from limiting the performance of the

short-term buffer or overloading it.

For example, the number of the articles included in an order can be provided as the first sort-
ing criterion, wherein the order lines are sorted in step iv) starting with the largest number of
articles in an order. In other words, the order lines are sorted in step iv) from the largest num-
ber of articles in an order to the smallest number of articles in an order. As a result, the arti-
cles in large orders are preferably retrieved from store, whereas smaller orders are sorted be-
hind. This drastically reduces the likelihood of articles from smaller orders being removed
from the short-term store that are missing for the completion of a large order. Large orders
can also be processed quickly, which means that the short-term store is constantly emptied on
a big scale and its capacity is maintained. Conversely, a short-term store can be made even
smaller with the same capacity, thus reducing the space required for a storage and picking
system and the resources used for this. Preferably, the order lines of an order are sorted to-

gether so that a sequence of the order lines within the order is not changed.
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Alternatively, it is also advantageous if a priority of the orders is provided as the first sorting
criterion and the order lines are sorted in sequence from high priority to low priority in step
iv). As a result, the articles of high-priority orders are preferably retrieved from the store,
whereas orders with a lower priority are sorted behind. Here again, it is preferably provided
that the order lines of an order are sorted together so that a sequence of the order lines within

the order is not changed.

In a further advantageous embodiment variant, the number of the articles of an article type
contained in the analysis quantity is provided as the first sorting criterion, wherein the order
lines are sorted in step iv) starting with the largest number of articles of an article type. This
embodiment variant can also drastically reduce the likelihood of articles from smaller orders
being removed from the short-term store that are missing for the completion of a large order.
Here too, the short-term store is constantly emptied on a big scale and its capacity is main-
tained. Conversely, here as well, a short-term store can be made even smaller with the same
capacity, thus reducing the space required for a storage and picking system and the resources
used for this. Preferably, the order lines of an order are again sorted together so that a se-

quence of the order lines within the order is not changed.

In another advantageous embodiment variant, the first sorting criterion is the number of the
articles in the order line. As a result, the articles in large order lines are preferably retrieved

from store, whereas order lines with a small number of articles are sorted behind.

The articles in the article groups formed using the method described above can be retrieved
from the long-term store manually or using a retrieval conveyor system. In the case of manual
retrieval, a person retrieves the articles from the long-term store and takes them to the transfer
station. In the case of automatic retrieval, the articles are retrieved and transported to the
transfer station with the aid of a retrieval conveyor system. Articles in an article group are re-
trieved manually or automatically and/or transported manually or automatically to the transfer

station.

For the automatic storage and/or retrieval of articles, the long-term store of the storage and
picking system can preferably have a large number of fixed storage racks and at least one au-
tomatically operated storage and retrieval unit for storing the articles in the storage racks
and/or retrieving the articles from the storage racks. The storage racks can be configured for

suspended and/or horizontal provision of articles.
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Preferably, the transfer system of the storage and picking system also comprises a transfer sta-
tion, a first conveying system connecting the long-term store and the transfer station and a
second conveying system connecting the transfer station and the short-term buffer. At the
transfer station, articles can be transferred from a first loading aid, for example from a con-

tainer, to a second loading aid, for example into a hanging bag.

A transfer station for manually transferring the articles between the first and second loading
aids can comprise an input and output device. According to this embodiment, the transfer can
be carried out by a storeman who receives instructions for transferring the articles at the out-

put device and can acknowledge (confirm) the completed transfer process at the input device.

A transfer station for automatically transferring the articles between the first and second load-
ing aids may comprise a transfer robot and a control unit. According to this embodiment, the
transfer can be carried out by the transfer robot, which receives an instruction from the control

unit to transfer the articles.

The (first and/or second) loading aids can be formed as containers, trays, pallets, transport

carriers for suspended transport of articles, hanging bags, clothes hooks or the like.

The first conveying system can, for example, be formed as a stationary (floor-bound) convey-
ing system, in particular as a roller conveyor system or belt conveyor system. Alternatively,
the first conveying system can be formed as a mobile conveying system, for example com-
prising “automated guided vehicles” (AGV in short) or “autonomous mobile robots” (AMR in

short).

The second conveying system is preferably formed as an overhead conveying system. In this
case, the articles can be transported on the overhead conveying system by means of a
transport carrier (e.g. with a clothes hook) and in particular also in a hanging bag. Preferably,
precisely one article is transported with a transport carrier or in the hanging bag. However, it
is also possible for more than one article to be transported simultaneously with a transport car-
rier or with the hanging bag. If multiple articles are transported simultaneously with a

transport carrier or a hanging bag, they are predominantly articles of the same article type.
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According to an alternative embodiment, the first conveying system can also be formed as an
overhead conveying system. In this case, the overhead conveying system can be formed as de-

scribed in connection with the second conveying system.

For example, if the first conveying system and the second conveying system are each formed
as an overhead conveying system, the transfer of articles from the first loading aid to the sec-
ond loading aid at the transfer station can take place by transferring the articles from a first

transport carrier to a second transport carrier.

Preferably, the short-term buffer of the storage and picking system also comprises an over-
head conveying system for suspended transport of the articles by means of transport carriers
or hanging bags. This means that the same conveyor technology can be used for the second

conveying system and the short-term buffer.

Usually, exactly one article group is formed for each article type; in principle, there could also

be multiple article groups of the same article type.

The retrieval and transfer of the articles in step viii) can take place after step vii), wherein in
step vii) a large number of article groups are created, the articles of which are then retrieved.
Alternatively, the retrieval of the articles in step viii) can also take place during step vii),
wherein the articles of one or multiple article groups are retrieved and transferred before all
order lines have been selected and assigned to an article group. For example, the articles of an
article group can be retrieved and transferred as soon as the corresponding article group has
been created. Specifically, this means that an article group can be retrieved from the long-
term store and transferred to the short-term buffer as soon as the article group has been cre-
ated for the relevant article type, regardless of whether subsequent article groups have been

created for other article types and regardless of whether their creation has even begun.

In addition, the retrieval and transfer of articles can take place simultaneously or overlapping
in time for different article groups. For example, articles from one article group of one article
type can already be transferred to the short-term buffer, while articles from other article
groups are only retrieved from the long-term store. The articles of different article groups
could also be transferred to the short-term buffer simultaneously or overlapping in time, for

example if multiple parallel conveyor routes lead from the long-term store to the short-term
buffer.
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In the context of the invention, a "long-term store" is primarily used for the longer-term stor-
age of articles that are only assigned to an order towards the end of their storage time. Alt-
hough the articles can remain in the long-term store for a short time from the time they are as-
signed to an order until they are transferred to the short-term buffer, this period of time is
short compared to the total storage time. In particular, the period of time from the time they
are assigned to an order until they are transferred to the short-term buffer can be less than
10% of the total storage time. To a lesser extent, however, articles that have not yet been or-
dered can also be transferred from the long-term store to the short-term buffer if an order for
these articles is considered likely in the immediate future. In particular, the proportion of arti-
cles transferred to the short-term buffer but not yet ordered can be less than 50%, in particular
less than 10% of all articles transferred from the long-term store to the short-term buffer. In
terms of order of magnitude, the period of time over which the articles are stored in the long-

term store ranges from a few days to weeks and months.

In the context of the invention, a "short-term buffer" is primarily used for the short-term buff-
ering or holding of articles that have already been ordered and for which the delivery process
has been initiated. To a small extent, however, articles that have not yet been ordered can also
be placed in the short-term buffer if an order for these articles is considered likely in the im-
mediate future. In particular, the proportion of articles that have already been ordered and
transferred from the long-term store to the short-term buffer can be more than 90% of all arti-
cles transferred from the long-term store to the short-term buffer. In particular, the proportion
of articles that have not yet been ordered and have been transferred from the long-term store
to the short-term buffer can be less than 10% of all articles transferred from the long-term
store to the short-term buffer. In terms of order of magnitude, the period of time over which

the articles remain in the short-term buffer ranges from a few minutes to a few hours.

The short-term buffer fulfills the following functions in particular:

- buffering the articles of multiple article groups and multiple orders,

sorting the articles,

providing the articles according to the orders and

storing returned articles.

In particular, the method may also include the following steps:

- buffering the articles in the short-term buffer,
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- conveying the articles intended for an order from the article groups mentioned to the
picking station, and

- ready-for-dispatch provision of the articles intended for an order at the picking station.

The "ready-for-dispatch provision" can include, in particular, the loading of the articles be-
longing to an order into/onto one or more shipping loading aids. This step can be carried out

automatically, manually or semi-automatically.

For said purpose, the storage and picking system advantageously comprises a picking station
and a third conveying system connecting the short-term buffer to the picking station, wherein
the articles can be loaded into target containers at the picking station in accordance with the

orders.

If some or all of the articles for an order are available in the short-term buffer, the picking op-
eration can be started and the articles in question can be transported to the picking station. In
particular, the picking operation can be started when all the articles for an order are available
in the short-term buffer. The transportation of these articles to the picking station and the
picking operation itself can take place simultaneously with and also independently of step
viii) for articles that are not yet present in the short-term buffer. This means that the picking
operation of articles can take place simultaneously with and also independently of the re-
trieval of other articles from the long-term store and transfer of these other articles to the

short-term buffer.

The third conveying system is preferably formed as an overhead conveying system. In this
case, the articles can be transported on the overhead conveying system by means of a
transport carrier and in particular also in a hanging bag. Preferably, precisely one article is
transported with a transport carrier or in the hanging bag. However, it is also possible for
more than one article to be transported simultaneously with a transport carrier or with the
hanging bag. If multiple articles are transported simultaneously with a transport carrier or a

hanging bag, they are predominantly articles of the same article type.

Further advantageous designs and advancements of the invention result from the sub-claims

as well as from the description in combination with the figures.
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It is advantageous if the sorting in step iv) additionally comprises sorting the order lines of the
analysis quantity according to a second sorting criterion. This allows the article groups to be
ranked even better for the given purpose. The second sorting criterion can be selected from
the examples given above for the first sorting criteria. The second sorting criterion is, how-
ever, ranked behind a selected first sorting criterion and is different from it. For example, the
number of articles per order, i.e. the order size, can be provided as the second sorting crite-
rion. A prioritization of the orders is preferably selected as the first sorting criterion. In this
case, the order lines of an order can be sorted together, in particular without changing their se-
quence within the order. Alternatively, a priority of the orders can be provided as the second
sorting criterion, in particular if the first sorting criterion is the order size. Alternatively, the
second sorting criterion can also be the number of the articles in an order line, for example if

the first sorting criterion is the order size.

It is also advantageous if the sorting in step iv) additionally comprises sorting the order lines
of the orders of the analysis quantity according to at least a third sorting criterion. This allows
the article groups to be ranked even better for the given purpose. The third sorting criterion
can again be selected from the examples given above for the first sorting criteria. The third
sorting criterion is, however, ranked behind a selected second sorting criterion and is different
from it (thus the third sorting criterion is also ranked behind a selected first sorting criterion
and is different from it). Preferably, the number of the articles in the order lines can be pro-
vided for the third sorting criterion, for example if the order size was selected as the second
sorting criterion and, optionally, the priority was selected as the first sorting criterion. In this
regard, it is particularly preferred that the order lines of the orders are sorted according to the
number of the articles without changing a previously sorted order of the orders. It is also pos-
sible for the number of the articles in the order lines to be provided as the third sorting crite-
rion if the priority was selected as the second sorting criterion and, optionally, the order size

was selected as the first sorting criterion.

Steps v) are preferably carried out in sequence from the first to the last order line in the list.
This means, for example, that large orders are preferred if an order size is selected as the first
sorting criterion. However, it is also possible to reverse the sequence. In this case, for exam-
ple, small orders are preferred if an order size is selected as the first sorting criterion. For ex-

ample, this allows a large number of orders to be processed quickly.
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Alternatively, it is also advantageous if steps v) are carried out alternately with the first and
last remaining order line in the list, in particular starting with the first order line in the list. In
this way, a transfer of articles from the long-term store to the short-term buffer can be real-
ized, which is uniform with regard to the selected sorting criterion. For example, if an order
size is selected as the first sorting criterion, articles of large and small orders are transferred
alternately from the long-term store to the short-term buffer. This results in a uniform transfer
of articles with regard to the order size. Thereby, unbalanced loads in the short-term buffer
can be avoided. In relation to the selected example, this means that the short-term buffer con-
tains neither an excessive number of articles of large orders nor an excessive number of arti-

cles of small orders.

It is also advantageous if an article group is extended by a predeterminable number of articles
that are not contained in the analysis quantity. These are, for example, articles that are as-
signed to an order, but this order is not part of the analysis quantity, or articles that are not yet
assigned to any order at all. One particular advantage of this is that preventive replenishment
and/or a forward-looking transfer of articles from the long-term store to the short-term buffer
can take place, for example for orders that have not yet been processed as part of an analysis
quantity or future orders (not yet acquired). If the order-processing computer acquires an or-
der that exclusively comprises articles that are already preventively stored in the short-term
buffer, this can also be completed without the steps of claim 1. This means that no analysis
quantity needs to be defined and no separate article groups need to be created. Alternatively,
orders can include articles that are already preventively in stock in the short-term buffer as
well as articles that are not yet in stock in the short-term buffer. In this case, the steps of claim
1 can be carried out for those articles that are not yet in stock in the short-term buffer. For
those articles which are already in stock in the short-term buffer, the steps of claim 1 can be

omitted for the completion of the order.

In a further alternative embodiment variant, an article group can be extended to include arti-
cles that are not contained in the analysis quantity if a loading aid retrieved from the long-
term store can thereby be completely emptied during the transfer of the articles. In this way, it
can be avoided that a possibly small residual quantity of articles is returned to the long-term
store. Instead, these articles are also transferred to the short-term buffer preventively and/or in

advance in this variant. Orders that only include articles that are already preventively stored in
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the short-term buffer can in turn be completed without the steps of claim 1. Mixed orders can

again be handled as described above.

For the purpose of better understanding of the invention, it will be elucidated in more detail

by means of the figures below.

These show in a respectively very simplified schematic representation:

Fig. 1 a schematic representation of an exemplary storage and picking system;

Fig. 2 a table with a first exemplary analysis quantity;

Fig. 3 the table from Fig. 2 after sorting according to order size;

Fig. 4 the table from Fig. 3 after sorting according to number of articles of an order line;
Fig. 5 the article groups formed from the table according to Fig. 4;

Fig. 6 a table with a second exemplary analysis quantity;

Fig. 7 the table from Fig. 6 after sorting according to order priority;

Fig. 8 the table from Fig. 7 after sorting according to order size;

Fig. 9 the table from Fig. 8 after sorting according to number of articles of an order line;

Fig. 10 the article groups formed from the table according to Fig. 9;
Fig. 11 the table from Fig. 2 after sorting according to circumference of article types, and
Fig. 12 the article groups formed from the table according to Fig. 11.

First of all, it is to be noted that in the different embodiments described, equal parts are pro-
vided with equal reference numbers and/or equal component designations, where the disclo-
sures contained in the entire description may be analogously transferred to equal parts with
equal reference numbers and/or equal component designations. Moreover, the specifications
of location, such as at the top, at the bottom, at the side, chosen in the description refer to the
directly described and depicted figure, and in case of a change of position, are to be analo-

gously transferred to the new position.
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Fig. 1 shows a schematically illustrated storage and picking system 1, which comprises a
long-term store 3 for providing articles 2, a short-term buffer 4 for buffering the articles 2 and
a transfer system 5 for retrieving the articles 2 from the long-term store 3 and for transferring
the articles 2 from the long-term store 3 to the short-term buffer 4. In addition, an order-pro-
cessing computer 6 is also shown in Fig. 1. In the example shown in Fig. 1, the order-pro-
cessing computer is configured for communication via a radio link for the sake of simplicity;

it can, of course, alternatively or additionally also be set up for wired communication.

In the example shown, the transfer system 5 comprises a transfer station 8, a first conveying
system 7a connecting the long-term store 3 and the transfer station 8, and a second conveying

system 7b connecting the transfer station 8 and the short-term buffer 4.

For example, the long-term store 3 may have a plurality of stationary storage racks and at
least one automatically operated storage and retrieval device for storing the articles 2 in the
storage racks and/or retrieving the articles 2 from the storage racks. Possible designs of stor-
age racks and storage and retrieval devices are known per se and are therefore not shown in

detail in Fig. 1.

The first conveying system 7a can, for example, be formed as a stationary (floor-bound) con-
veying system, in particular as a roller conveyor system or belt conveyor system. Alterna-
tively, the first conveying system 7a can be formed as a mobile conveying system, for exam-
ple comprising “automated guided vehicles” (AGV in short) or “autonomous mobile robots”
(AMR in short). Alternatively, the first conveying system 7a can also be formed as an over-

head conveying system.

In the example shown in Fig. 1, the articles 2 are transported with the aid of first loading aids
9a, which are formed here as containers open at the top. However, it would also be conceiva-
ble for the articles 2 to be transported with the aid of other first loading aids 9a, for example

on trays, pallets, transport carriers, clothes hooks, etc., or even without first loading aids 9a.

The second conveying system 7b is preferably formed as an overhead conveying system. In
this case, the articles 2 can be transported on the overhead conveying system by means of a
transport carrier and in particular also with a second loading aid 9b, which is formed as a
hanging bag, as shown symbolically in Fig. 1. Preferably, exactly one article 2 is transported

with a transport carrier or the hanging bag 9b. However, it is also possible that more than one
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article 2 is transported simultaneously with a transport carrier or the hanging bag 9b. If multi-
ple articles 2 are transported simultaneously with one transport carrier or hanging bag 9b, they

are predominantly articles 2 of the same article type.

Like the second conveying system 7b, the short-term buffer 4 can also comprise an overhead
conveying system for suspended transport of the articles 2 by means of a transport carrier or

by means of hanging bags 9b.

In the example shown in Fig. 1, the storage and picking system 1 also has an optional picking
station 10 and a third conveying system 7c connecting the short-term buffer 4 to the picking
station 10. At the picking station 10, the articles 2 can be loaded into target containers accord-

ing to orders.

The third conveying system 7¢ can again preferably be formed as an overhead conveying sys-
tem. In this case, the articles 2 can be transported on the overhead conveying system by
means of a transport carrier or also with a second loading aid 9b, which is formed as a hang-
ing bag, as shown symbolically in Fig. 1. Preferably, exactly one article 2 is transported with
a transport carrier or the hanging bag 9b. However, it is also possible here that more than one
article 2 is transported simultaneously with a transport carrier or a hanging bag 9b. If multiple
articles 2 are transported simultaneously with one transport carrier or hanging bag 9b, they are

predominantly articles 2 of the same article type.

The function of the storage and picking system 1 shown in Fig. 1 is now explained in more
detail with reference to Figs. 2 to 12, which relate to different embodiments. Specifically, the

following exemplary embodiments are explained in more detail with the aid of Figs. 2 to 12:

Fig. 2-5: Sorting orders AT according to order size, wherein the order lines AZ are
sorted according to the number N of articles 2 within the orders AT.

Fig. 6-10: Sorting orders AT according to a priority P, wherein within a group of the
same priority P the orders AT are sorted according to order size and within the
orders AT the order lines AZ are sorted according to the number N of arti-

cles 2.
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Fig. 11-12:  Sorting according to the number N of articles 2 of an article type WT contained
in the analysis quantity M, wherein within an article group WG of the same ar-
ticle type WT, the order lines AZ are sorted according to the number N of arti-

cles 2.

In general, the disclosed method for transferring articles 2 from the long-term store 3 to the

short-term buffer 4 comprises the following steps:

In a step i), the articles 2 are provided in the long-term store 3, for example by placing the ar-

ticles 2 on storage racks of the long-term store 3.

In a further step ii), multiple orders AT, each with at least one order line AZ, are acquired by
the order-processing computer 6. Each order line AZ contains an article type WT and a num-
ber N of articles 2 of this article type WT comprised by the order AT. Fig. 2 shows an exem-
plary table containing order lines AZ of muitiple orders AT. In the columns of the table, order
numbers of the orders AT, line numbers ZL of the order lines AZ of an order AT, article types
WT of the articles 2 listed in the order lines AZ and the number N of articles 2 listed in the or-

der lines AZ are listed.

In a further step iii), the order-processing computer 6 defines an analysis quantity M, which
may comprise any number of orders AT. In the example shown in Fig. 2, the analysis quantity
M comprises the orders AT = 1001, 1002 and 1003. Each order AT comprises two order lines
AZ with the line numbers ZL = 1 and 2. However, each order AT can of course comprise any
number of order lines AZ. The analysis quantity M also includes the article types WT = A, B,
C and D. The fourth column contains the number N of articles 2 listed in the order lines AZ. It
should be noted at this point that the scope of the analysis quantity M and the orders AT in
Fig. 2 is chosen purely by way of example and that the method presented is equally applicable

to other analysis quantities M and other orders AT.

In a step iv), the order lines AZ of the analysis quantity M are sorted in a list by the order-pro-
cessing computer 6 according to a first sorting criterion. Fig. 3 shows an example in which the
number N of articles 2 covered by the order AT is provided as the first sorting criterion and
the order lines AZ are sorted in step iv) starting with the largest number N of articles 2 of an

order AT. Fig. 3 shows the result after this sorting step. The order AT = 1003 has the largest
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volume with 180 articles 2. This is followed by order AT = 1002 with 100 articles 2 and order
AT = 1001 with 90 articles 2.

In principle, the provision of a first sorting criterion is sufficient. In this example, however,
sorting according to the number N of articles 2 is also performed within the orders AT. This
means that the number N of articles 2 in an order line AZ is provided as a second sorting cri-
terion. Fig. 4 shows the result of this sorting step. It can be seen from the table that the se-
quence of orders AT = 1003, 1002, 1001 has not changed and only the order lines AZ within
an order AT have been rearranged. The second sorting criterion is accordingly ranked behind

the first sorting criterion.

In a step v), the order-processing computer 6 now selects an order line AZ sorted in the list
which has not yet been selected. In addition, the order-processing computer 6 selects a further
order line AZ of the orders AT of the analysis quantity M, which contains the same article

type WT as the selected order line AZ, if such an order line is available.

In a step vi), the order lines AZ of various orders AT selected in step v) are combined by the
order-processing computer 6 to form an article group WG, wherein the article group WG

comprises only articles 2 of one article type WT in each case.

In a step vii), steps v) and vi) are repeated until all order lines AZ have been selected and as-

signed to an article group WG.

Fig. 5 shows the result of steps v) to vii), wherein steps v) are carried out in sequence from

the first to the last order line AZ in the list.

In a first run of step v), the first order line AZ of the list is accordingly selected. It contains
articles 2 of the article type WT = B. Since the article type WT = B is only contained in a sin-
gle order line AZ, no further order line AZ can be selected. In steps v) and vi), the article
group WG is accordingly formed for the article type WT = B, which is listed in the first line
of the table in Fig. 5. The article group WG for the article type WT = B comprises a number
N of 130 articles 2, which originate from the order AT = 1003.

In a further run of step v), the next order line AZ in the list that has not yet been selected is
chosen. In this specific case, this is the second order line AZ in the list. It contains articles 2

of the article type WT = A. Articles 2 of the article type WT = A are also contained in the last
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order line AZ of the list. Accordingly, this order line AZ of the list is also selected. The next

article group WG for article type WT = A in Fig. 5 thus comprises a total of 90 articles 2,
which originate from the orders AT = 1003 and 1001.

In a further run of step v), the next order line AZ in the list that has not yet been selected is
chosen. In this specific case, this is the third order line AZ in the list. It contains articles 2 of
the article type WT = C. However, articles 2 of the article type WT = C are also contained in
the penultimate order line AZ of the list. Accordingly, this order line AZ of the list is also se-
lected. The next article group WG for article type WT = C in Fig. S thus comprises a total of
120 articles 2, which originate from the orders AT = 1002 and 1001.

In a further run of step v), the next order line AZ in the list that has not yet been selected is
chosen. In this specific case, this is the fourth order line AZ in the list. It contains articles 2 of
the article type WT = D. As the article type WT = D is only contained in a single order line
AZ and no other order line AZ exists in the analysis quantity M that has not yet been selected,
no further order line AZ can be selected. The article group WG for the article type WT =D

thus comprises a number N of 30 articles 2, which originate from the order AT = 1002.

With the above run of step v), all order lines AZ of the list are selected, and no further order
line AZ can be selected. Accordingly, all article groups WG, which are shown in Fig. 5 in the

order to be processed, were also formed in step vi). Accordingly, step vii) is also completed.

In step viii), the articles 2 of the article groups WG are now retrieved from the long-term store
3 and transferred from the long-term store 3 to the short-term buffer 4 by means of the trans-
fer system 5. This takes place in the sequence shown in Fig. 5 until all articles 2 of each arti-
cle type WT contained in the analysis quantity M have been transferred from the long-term
store 3 to the short-term buffer 4, i.e. as long as article groups WG that have not yet been

transferred exist.

The retrieval and transfer of articles 2 in step viii) takes place after step vii) in the above ex-
ample. This means that a plurality of article groups WG is created, the articles 2 of which are
then retrieved. However, this is not the only conceivable option. It is also conceivable that the
retrieval of the articles 2 in step viii) takes place alternatively during step vii). This means that
the articles 2 of one or more article groups WG are retrieved and transferred before all order

lines AZ have been selected and assigned to an article group WG. For example, the articles 2
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of an article group WG can be retrieved and transferred as soon as the corresponding article

group WG has been created.

Specifically, for the example shown in Fig. 5, this means that the article group WG for the ar-
ticle type WT = B can be retrieved from the long-term store 3 and transferred to the short-
term buffer 4 as soon as the article group WG for the article type WT = B has been created,
regardless of whether the subsequent article groups WG for the article types WT = A, C and
D have been created and also regardless of whether their creation has even begun. Of course,
the same principle can also be applied to the article groups WG for the article types WT = A
and C. The article groups WG for the article types WT = D, on the other hand, do not have a
subsequent article group WG.

In addition, it is also noted that the retrieval and transfer of articles 2 can take place simulta-
neously or overlapping in time for different article groups WG. For example, the articles 2 of
article group WG of the article type WT = B can already be transferred to short-term buffer 4,
while the articles 2 of article group WG of the article type WT = A are first retrieved from the
long-term store 3. Articles 2 could also be transferred to the short-term buffer 4 simultane-
ously or overlapping in time, for example if multiple parallel conveyor routes lead from the
long-term store 3 to the short-term buffer 4. For example, articles 2 of article group WG of the
article type WT = B and articles 2 of article group WG of the article type WT = A could pass

through the transfer system 5 simultaneously or overlapping in time.

Usually, exactly one article group WG is formed for each article type WT; however, in princi-
ple, there could also be multiple article groups WG of the same article type WT. For example,
the article group WG of the article type WT = A in the example shown in Fig. 5 could be di-
vided into multiple article groups WG, all of which concern article type WT = A, for example
if the analysis quantity M has a particularly high number N of articles 2 of the article type WT
=A.

In the example shown in Fig. 1, the articles 2 are transported using a conveying system 7a..7c.
However, the retrieval of the articles 2 from the long-term store 3 and the transportation of the
articles 2 can also be carried out manually. In this case, a person retrieves the articles 2 from

the long-term store 3 and takes them to the transfer station 8.
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If some or all of the articles 2 for an order AT are available in the short-term buffer 4, the
picking operation can be started and the articles 2 in question can be transported to the pick-
ing station 10 in an optional step. In particular, the picking operation can be started when all
articles 2 of an order AT are present in the short-term buffer 4. However, it is also conceiva-
ble that the picking operation is already started when not all articles 2 of an order AT are yet

present in the short-term buffer 4.

The transportation of these articles 2 to the picking station 10 and the picking operation itself
can take place simultaneously with and also independently of step viii) for articles 2 that are
not yet present in the short-term buffer 4. This means that the picking operation for articles 2
can take place simultaneously with and also independently of the retrieval of other articles 2

from the long-term store 3 and transfer of these other articles 2 to the short-term buffer 4.

For example, the order AT = 1003 can be picked if the relevant number N of articles 2 of the
article types WT = A and B are in stock in the short-term buffer 4, regardless of whether the
articles 2 of the article group WG of the article types WT = C and D are in stock in the short-
term buffer 4 and also regardless of whether they have already been retrieved from long-term
store 3. Basically, the article group WG of the article types WT = C and D need not even have
been formed in steps v) and vi) for picking the order AT = 1003.

Figs. 6-10 now illustrate a further embodiment example in which the orders AT are also as-
signed a priority P. In the output list shown in Fig. 6, the orders AT have either low priority P
= L or high priority P = H. The table according to Fig. 6 has no column for the line numbers
ZL. However, it is of course also conceivable that the table according to Fig. 6 is supple-

mented accordingly with line numbers ZL.

It is assumed that steps i) to iii) are carried out in the same way as in the previous example.

Accordingly, the analysis quantity M again comprises the orders AT = 1001, 1002 and 1003.

However, the first sorting criterion is now not the number N of articles 2 covered by the order
AT, but a priority P of the orders AT. Specifically, in step iv), the order lines AZ are sorted in
sequence from high priority P =H to low priority P = L. Fig. 7 shows the result after this sort-
ing step. The order AT = 1002, which is assigned a high priority P = H, is in first place. It is
followed by orders AT = 1001 and 1003, which each only have a low priority P = L.
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In principle, the provision of a first sorting criterion would also be sufficient in this example,
but within a group with the same priority P, the orders AT are sorted according to order size.
Thus, the order size is provided as the second sorting criterion. Fig. 8 shows the result after
this sorting step. It can be seen from Fig. 8 that the order AT = 1003 was ranked before order
AT =1001, as order AT = 1003, with a total number N of 180 articles 2, is larger than order
AT = 1001, which only has a number N of 90 articles 2. However, the order of the priority P
was not changed. The second sorting criterion is accordingly ranked behind the first sorting

criterion.

In this example, there is also an optional sorting of the order lines AZ according to the num-
ber N of articles 2 within the orders AT. This means that the number N of articles 2 is pro-
vided as a third sorting criterion. Fig. 9 shows the result after this sorting step. Fig. 9 also

shows that the third sorting criterion is ranked behind the second sorting criterion.

Steps V) to vii) are again carried out in the same way as in the previous example. Fig. 10
shows the result of steps v) to vii), wherein steps v) are again carried out in sequence from the

first to the last order line AZ of the list.

In the first run of step v), the first order line AZ of the list is selected. It contains articles 2 of
the article type WT = C. However, articles 2 of the article type WT = C are also contained in

the penultimate order line AZ of the list. Accordingly, this order line AZ of the list is also se-
lected. The first article group WG for article type WT = C in Fig. 10 thus comprises a total of
120 articles 2, which originate from the orders AT = 1002 and 1001.

In a further run of step v), the next order line AZ in the list that has not yet been selected is
chosen. In this specific case, this is the second order line AZ in the list. It contains articles 2
of the article type WT = D. Since the article type WT =D is only contained in a single order
line AZ, no further order line AZ is selected. The article group WG for the article type WT =
D thus comprises a number N of 30 articles 2, which originate from the order AT = 1002.

In a further run of step v), the next order line AZ in the list that has not yet been selected is
chosen. In this specific case, this is the third order line AZ in the list. It contains articles 2 of
the article type WT = B. Since the article type WT = B is only contained in a single order line
AZ, no further order line AZ is selected. The article group WG for the article type WT =B

comprises a number N of 130 articles 2, which originate from the order AT = 1002.
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In a further run of step v), the next order line AZ in the list that has not yet been selected is
chosen. In this specific case, this is the fourth order line AZ in the list. It contains articles 2 of
the article type WT = A. Articles 2 of the article type WT = A are also contained in the last
order line AZ of the list. Accordingly, this order line AZ of the list is also selected. The num-
ber N of articles 2 in the article group WG for the article type WT = A thus comprises 90 arti-
cles 2, which originate from the orders AT = 1003 and 1001.

With the above run of step v), all order lines AZ of the list are selected, and no further order
line AZ can be selected. Accordingly, all article groups WG, which are shown in Fig. 10 in
the order to be processed, were also formed in step vi). Accordingly, step vii) is also com-

pleted.

Step viii) is again carried out in the same way as in the previous example. This means that the
articles 2 of the article groups WG are now retrieved from the long-term store 3 and trans-
ferred from the long-term store 3 to the short-term buffer 4 by means of the transfer system 5.
This takes place in the sequence shown in Fig. 10 until all articles 2 of each article type WT
contained in the analysis quantity M have been transferred from the long-term store 3 to the

short-term buffer 4, i.c. as long as article groups WG that have not yet been transferred exist.

The embodiment variants listed for the first exemplary embodiment shown in Figs. 2 to § can
also be formed in the same way for the second embodiment example shown in Figs. 6 to 10.
This concerns in particular the modified sequence of steps vii) and viii), the simultaneous or
temporally overlapping retrieval and transfer of the articles 2 of different article groups WG,
the formation of multiple article groups WG of the same article type WT, the automatic or
manual retrieval of the articles 2 and the automatic or manual transport of the articles 2, as

well as the optional picking of articles 2, which may be independent of step viii).

Figs. 11 and 12 show a further embodiment variant in which the state shown in Fig. 2 is as-
sumed again. It is again assumed that steps i) to iii) are carried out in the same way as in the
first example and as in the previous example. Accordingly, the analysis quantity M again

comprises the orders AT = 1001, 1002 and 1003.

However, the first sorting criterion is now the number N of articles 2 of an article type WT
contained in the analysis quantity M, wherein the order lines AZ are sorted in step iv) starting

with the largest number N of articles 2 of an article type WT. In principle, the provision of
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this first sorting criterion is also sufficient here, but within an article group WG of the same
article type WT, a sorting of the order lines AZ according to the number N of articles 2 is per-
formed. This means that the number N of articles 2 is provided as a second sorting criterion.

Fig. 11 shows the result of these two sorting steps.

Steps v) to vii) are again carried out in the same way as in the first example and in the previ-
ous example. Fig. 12 shows the result of steps v) to vii), wherein steps v) are again carried out

in sequence from the first to the last order line AZ of the list.

In a first run of step v), the first order line AZ of the list containing articles 2 of the article
type WT = B is selected. The first article group WG for article type WT = B in Fig. 12 thus

comprises a total of 130 articles 2, which originate from the order AT = 1003.

In a further run of step v), the next order line AZ in the list that has not yet been selected is
chosen. In this specific case, this is the second order line AZ in the list. It contains articles 2
of the article type WT = C, as does the third order line AZ of the list, which is therefore also
selected. The second article group WG for article type WT = C in Fig. 12 accordingly com-
prises a total of 120 articles 2, which originate from the orders AT = 1002 and 1001.

In a further run of step v), the next order line AZ in the list that has not yet been selected is
chosen. In this specific case, this is the fourth order line AZ in the list. It contains articles 2 of
the article type WT = A, as does the fifth order line AZ of the list, which is therefore also se-
lected. The third article group WG for article type WT = A in Fig. 12 accordingly comprises a
total of 90 articles 2, which originate from the orders AT = 1003 and 1001.

In a last run of step v), the sixth line AZ of the list containing articles 2 of the article type WT
=D is selected. The last article group WG for article type WT =D in Fig. 12 comprises a total
of 30 articles 2, which originate from the order AT = 1002.

With the above run of step v), all order lines AZ of the list are selected, and no further order
line AZ can be selected. Accordingly, all article groups WG, which are shown in Fig. 12 in
the order to be processed, were also formed in step vi). Accordingly, step vii) is also com-

pleted.
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Step viii) is again carried out in the same way as in the previous example. This means that the
articles 2 of the article groups WG are now retrieved from the long-term store 3 and trans-
ferred from the long-term store 3 to the short-term buffer 4 by means of the transfer system 5.
This takes place in the sequence shown in Fig. 12 until all articles 2 of each article type WT
contained in the analysis quantity M have been transferred from the long-term store 3 to the

short-term buffer 4, i.e. as long as article groups WG that have not yet been transferred exist.

The embodiment variants listed for the first exemplary embodiment shown in Figs. 2 to 5 can
also be formed in the same way for the second embodiment example shown in Figs. 11 to 12.
This concerns in particular the modified sequence of steps vii) and viii), the simultaneous or
temporally overlapping retrieval and transfer of the articles 2 of different article groups WG,
the formation of multiple article groups WG of the same article type WT, the automatic or
manual retrieval of the articles 2 and the automatic or manual transport of the articles 2, as

well as the optional picking of articles 2, which may be independent of step viii).

In summary, it can be said that sorting of the order lines AZ of the analysis quantity M can be
performed according to multiple different sorting criteria, each of which is ranked one behind
the other. As illustrated by means of the examples, the sorting criteria can be the number N of
articles 2 covered by the order AT, a priority P of the orders AT, the number N of articles 2 of
an article type WT contained in the analysis quantity M, as well as the number N of articles 2
contained in an order line AZ. The sorting criteria mentioned can each take on the role of the

first, second or third (or even a further) sorting criterion.

In the examples shown, the order lines AZ are sorted in step iv)
- starting with the largest number N of articles 2 of an order AT,
- sorted in sequence from high priority P = H to low priority P=L or

- starting with the largest number N of articles 2 of an article type WT.

However, it would also be conceivable to reverse the sorting sequence, i.e.
- starting with the smallest number N of articles 2 of an order AT,
- in sequence from low priority P = L to high priority P =H or

- starting with the smallest number N of articles 2 of an article type WT.
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In the examples shown, steps v) are carried out in sequence from the first to the last order line

AZ of the list. However, this is not the only conceivable option. It is also conceivable that

steps v) are carried out in sequence from the last to the first order line AZ of the list.

In addition, steps v) can also be performed alternately with the first and last remaining order
line AZ in the list, in particular starting with the first order line AZ of the list. This variant is
explained in more detail below for the exemplary embodiment according to Figs. 11-12, but
can also be applied in the same way to the embodiment examples according to Figs. 2-5 and
Figs. 6-10.

In a first run of step v), the first order line AZ of the list containing articles 2 of the article
type WT = B is again selected. This again results in the first article group WG shown in Fig.
12 for the article type WT = B.

In a further run of step v), not the next order line AZ in the list that has not yet been selected
is selected, but the last remaining order line AZ in the list. This is the sixth order line AZ in
the list, which contains articles 2 of the article type WT = D. The second line in the list shown
in Fig. 12 is therefore not formed by the article group WG for the article type WT = C, but by
the article group WG for the article type WT =D.

In a further run of step v), the first order line AZ of the list that has not yet been selected is se-
lected. This is the second order line AZ of the list, which contains articles 2 of the article type
WT = C, as well as the third order line AZ of the list, which is therefore also selected. The
third line in the list shown in Fig. 12 is therefore not formed by the article group WG for the
article type WT = A, but by the article group WG for the article type WT = C.

In a final run of step v), the last order line AZ of the list that has not yet been selected is se-
lected. This is the fifth order line AZ of the list, which contains articles 2 of the article group
WT = A, as well as the fourth order line AZ of the list, which is therefore also selected. The
fourth line in the list shown in Fig. 12 is therefore not formed by the article group WG for the
article type WT = D, but by the article group WG for the article type WT = A.

Thus, instead of the sequence B, C, A, D, the sequence B, D, C, A results for the article

groups WG in the alternative embodiment example.
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In the same way, the method presented can also begin with the last order line AZ of the list.

This then results in the sequence D, B, A, C.

In all cases, step viii) is carried out in the same way as in the previous examples. This means
that the articles 2 of the article groups WG are now retrieved from the long-term store 3 and
transferred from the long-term store 3 to the short-term buffer 4 by means of the transfer sys-
tem 5. This takes place in the indicated sequence until all articles 2 of each article type WT
contained in the analysis quantity M have been transferred from the long-term store 3 to the

short-term buffer 4, i.e. as long as article groups WG that have not yet been transferred exist.

In the examples disclosed above, it was always assumed that articles 2 retrieved from the
long-term store 3 and transferred to the short-term buffer 4 always originate from the analysis
quantity M. However, this is not a mandatory condition. Rather, it is also conceivable that an
article group WG is extended by a predeterminable number N of articles 2 that are not con-
tained in the analysis quantity M. For example, articles 2 that are not contained in the analysis
quantity M can also be used for all or some article types WT, i.e. articles 2 that are assigned to
an order AT but this order AT is not part of the analysis quantity M, or articles 2 that are not
yet assigned to any order AT at all. One particular advantage of this is that preventive replen-
ishment and/or a forward-looking transfer of articles 2 from the long-term store 3 to the short-
term buffer 4 can take place, for example for orders that have not yet been processed as part
of an analysis quantity M or future orders AT (not yet acquired). If the order-processing com-
puter 6 acquires an order AT that exclusively comprises articles 2 that are already preven-
tively stored in the short-term buffer 4, this can also be completed without the steps of claim
1. This means that no analysis quantity M needs to be defined and no separate article groups
WG need to be created. Alternatively, orders can include articles 2 that are already preven-
tively in stock in the short-term buffer 4 as well as articles 2 that are not yet in stock in the
short-term buffer 4. In this case, the steps of claim 1 can be carried out for those articles 2 that
are not yet in stock in the short-term buffer 4. For those articles 2 which are already in stock
in the short-term buffer 4, the steps of claim 1 can, in contrast, be omitted for the completion

of the order.

In a further alternative embodiment variant, an article group WG can be extended to include
articles 2 that are not contained in the analysis quantity M if a loading aid 9a retrieved from

the long-term store 3 can thereby be completely emptied during the transfer of the articles 2.
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In this way, it can be avoided that a possibly small residual quantity of articles 2 is returned to
the long-term store 3. Instead, these articles 2 are also transferred to the short-term buffer 4
preventively or proactively in this variant. Orders AT, which exclusively comprise such arti-
cles 2 already preventively stored in the short-term buffer 4, can again be completed without

the steps of claim 1. Mixed orders can again be handled as described above.

It should finally be noted that the scope of protection is determined by the claims. Neverthe-
less, the description and drawings are to be used for construing the claims. Individual features
or feature combinations from the different exemplary embodiments shown and described may
represent independent inventive solutions. The object underlying the independent inventive

solutions may be gathered from the description.

In particular, it should also be noted that the devices shown may in reality comprise more or
fewer components than those shown. In some cases, the shown devices and/or their compo-

nents may not be depicted to scale and/or be enlarged and/or reduced in size.
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List of reference numbers

1 Storage and picking system
2 Articles

3 Long-term store

4 Short-term buffer

5 Transfer system

6 Order-processing computer

7a..7¢c Conveying system

8 Transfer station

9a Loading aid (container)
9b Loading aid (hanging bag)
10 Picking station

AT Order

AZ Order line

High priority
L Low priority
Analysis quantity

N Number of articles
P Priority

WG Article group

WT Article type

ZL Line number
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Claims

1. A method for transferring articles (2) from a long-term store (3) to a short-term
buffer (4) in a storage and picking system (1) which comprises the long-term store (3), the au-
tomatically operated short-term buffer (4) and a transfer system (5) between the long-term
store (3) and the short-term buffer (4), comprising the steps of:

i) providing the articles (2) in the long-term store (3);

ii) acquiring a plurality of orders (AT), each having at least one order line (AZ), wherein each
order line (AZ) contains an article type (WT) and a number (N) of the articles (2) of this arti-
cle type (WT) covered by the order (AT), by an order-processing computer (6);

iii) defining an analysis quantity (M) comprising any number of orders (AT) by the order-pro-
cessing computer (6);

iv) sorting the order lines (AZ) of the analysis quantity (M) according to a first sorting crite-
rion in a list by the order-processing computer (6);

v) selecting an order line (AZ) sorted in the list, which has not yet been selected, and, if pre-
sent, selecting at least one further order line (AZ) of the orders (AT) of the analysis quantity
(M), which contains the same article type (WT) as the selected order line (AZ), by the order-
processing computer (6);

vi) combining the order lines (AZ) selected in step v) from different orders (AT) to form an
article group (WG), wherein the article group (WG) comprises only articles (2) of one article
type (WT) in each case, by the order-processing computer (6);

vii) repeating steps v) and vi) until all order lines (AZ) have been selected and assigned to an
article group (WG);

viii) retrieving the articles (2) of the article groups (WG) from the long-term store (3) and
transferring the articles (2) of the article groups (WG) from the long-term store (3) to the
short-term buffer (4) by means of the transfer system (5) until all articles (2) of each article
type (WT) contained in the analysis quantity (M) have been transferred from the long-term
store (3) to the short-term buffer (4).

2. The method according to claim 1, characterized in that the sorting in step iv) addi-
tionally comprises the sorting of the order lines (AZ) of the analysis quantity (M) according to

a second sorting criterion.
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3. The method according to claim 2, characterized in that the sorting in step iv) addi-
tionally comprises the sorting of the order lines (AZ) of the orders (AT) of the analysis quan-

tity (M) according to at least one third sorting criterion.

4. The method according to one of claims 1 to 3, characterized in that the number
(N) of articles (2) covered by the order (AT) is provided as the first sorting criterion, and the
order lines (AZ) are sorted in step iv) starting with the largest number (N) of articles (2) of an
order (AT).

5. The method according to one of claims 1 to 3, characterized in that a priority (P)
of the orders (AT) is provided as the first sorting criterion, and the order lines (AZ) are sorted

in sequence from high priority (H) to low priority (L) in step iv).

6. The method according to one of claims 1 to 3, characterized in that the number
(N) of articles (2) of one article type (WT) contained in the analysis quantity (M) is provided
as the first sorting criterion, and the order lines (AZ) are sorted in step iv) starting with the

largest number (N) of articles (2) of one article type (WT).

7. The method according to claim 4, characterized in that a priority (P) of the or-

ders (AT) is provided as the second sorting criterion.

8. The method according to claim 5, characterized in that the number (N) of arti-

cles (2) per order (AT) is provided as the second sorting criterion.

9. The method according to one of claims 1 to 8, characterized in that the steps v) are

carried out in sequence from the first to the last order line (AZ) of the list.

10. The method according to one of claims 1 to 8, characterized in that the steps v) are

carried out alternately with the respective first and last remaining order line (AZ) in the list.
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11. The method according to one of claims 1 to 10, characterized in that an article
group (WG) is extended by a predeterminable number (N) of articles (2) which are not con-
tained in the analysis quantity (M).

12. The method according to one of claims 1 to 10, characterized in that an article
group (WQG) is extended by articles (2) which are not contained in the analysis quantity (M) if
a loading aid (9a) retrieved from the long-term store (3) can thereby be completely emptied

during the transfer of the articles (2).

13. A storage and picking system (1), comprising

- a long-term store (3) for providing the articles (2)

- a short-term buffer (4) for buffering the articles (2);

- a transfer system (5) for retrieving the articles (2) from the long-term store (3) and for trans-
ferring the articles (2) from the long-term store (3) to the short-term buffer (4), and

- an order-processing computer (6) for

a) acquiring a plurality of orders (AT) each with at least one order line (AZ), wherein each or-
der line (AZ) contains an article type (WT) and a number (N) of the articles (2) of this article
type (WT) covered by the order (AT);

b) defining an analysis quantity (M) comprising any number of orders (AT);

c) sorting the order lines (AZ) of the analysis quantity (M) according to a first sorting crite-
rion in a list;

d) selecting an order line (AZ) sorted in the list which has not yet been selected and, if pre-
sent, selecting at least one further order line (AZ) of the orders (AT) of the analysis quantity
(M) which contains the same article type (WT) as the selected order line (AZ), and

e) combining the order lines (AZ) selected in accordance with point d) from different orders
(AT) to form article groups (WG), wherein each article group (WG) comprises only articles
(2) of one article type (WT) in each case;

- wherein the order-processing computer (6) is further configured to repeat points d) and ¢)
until all order lines (AZ) have been selected and assigned to an article group (WG), and

- wherein the transfer system (5) is configured to carry out the retrieval of the articles (2) from
the long-term store (3) and the transfer of the articles (2) from the long-term store (3) to the
short-term buffer (4) until all articles (2) of each article type (WT) contained in the analysis
quantity (M) have been transferred from the long-term store (3) to the short-term buffer (4).
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14. The storage and picking system (1) according to claim 13, characterized in that
the long-term store (3) has a plurality of stationary storage racks and at least one automati-
cally operated storage and retrieval device for storing the articles (2) in the storage racks

and/or retrieving the articles (2) from the storage racks.

15. The storage and picking system (1) according to claim 13 or 14, characterized in
that the short-term buffer (4) comprises an overhead conveying system for suspended

transport of the articles (2) by means of transport carriers or hanging bags (9b).

16. The storage and picking system (1) according to one of claims 13 to 15, character-
ized in that the transfer system (5) comprises a transfer station (8), a first conveying system
(7a) connecting the long-term store (3) and the transfer station (8), and a second conveying

system (7b) connecting the transfer station (8) and the short-term buffer (4).

17. The storage and picking system (1) according to one of claims 13 to 16, character-
ized in that the storage and picking system (1) comprises a picking station (10) and a third
conveying system (7c¢) connecting the short-term buffer (4) to the picking station (10),
wherein the articles (2) can be loaded into target containers at the picking station (10) in ac-

cordance with the orders (AT).
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AT ZL WT N
1001 1 A 40
1001 2 C 50
1002 1 D 30
1002 2 C 70
1003 1 A 50
1003 2 B 130

Fig. 2

AT ZL WT N
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1003 2 B 130
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1001 2 C 50
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Fig. 4
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Fig. 6
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Fig. 8
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Fig. 11
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