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+H�GZCOKPGF�KP�EJTQPQNQIKECN�QTFGT��EQO-
RCTCDNG� FCVCUGVU� QH� VJG� GZEGNNGPVN[� RTG-
UGTXGF� VGZVKNG�ƓPFU� HTQO�VJG��UV�OKNNGP-
PKWO�$%�KP�:KPLKCPI��%GPVTCN�#UKC��VGNN�CP�
WPWUWCN� UVQT[� QH� VJG� UYKHV� URTGCF� QH� CP�
KPPQXCVKXG�VGEJPQNQIKECN�KFGC�YKVJKP�VJG�
ENQVJKPI�RTQFWEVKQP�KP�VJG�TGIKQP��+V�UKI-
PKƓECPVN[� EJCPIGF� VJG� GPVKTG� JCPFETCHV�
CPF�KU�UVKNN�GUUGPVKCN�VQFC[��+V�KU�VJG�KPPQ-
XCVKXG�KFGC�VQ�EWV�KPVQ�HCDTKE�VQ�OCPKRW-
NCVG�KVU�UJCRG���'XGP�VJQWIJ�VJKU�VJQWIJV�
UGGOU�XGT[�PCVWTCN� VQ�WU� CV� ƓTUV� INCPEG�
ť� VJKU� KFGC� KU� ITQWPF�DTGCMKPI�� $G[QPF�
NC[KPI� VJG� HQWPFCVKQP� HQT� PGY�� GHƓEKGPV�
RTQFWEVKQP�EQPEGRVU�CPF�GZVGPUKXGN[�TG-
UVTWEVWTKPI�VJG�ETCHV�� KVU�KORCEV�YCU�HGNV�
VJTQWIJ� QVJGT� RCTVU� QH� VJG� EWNVWTG�� 6JG�
EQPEGRV� VQ� EWV� KPVQ� C� HCDTKE� VQ� RTQFWEG�
ENQVJGU�KU�UVKNN�VJG�HQWPFCVKQP�QH�OQFGTP�
ENQVJKPI�RTQFWEVKQP�CPF�VJG�EQTTGURQPF-
KPI�MPQYNGFIG�KU�OCVJGOCVKECNN[�KORNG-
OGPVGF�KP�VQFC[ũU�EQPUVTWEVKQP�U[UVGOU�

%NQVJKPI�HWNƓNU�RTCEVKECN��EQOOWPKEC-
VKXG� CPF� UQEKCN� HWPEVKQPU�2� #U� C� EWNVWT-
CN�OGOQT[�� KV� VTCEGU� VJG� EJCPIKPI� GTCU�
CPF�VJGKT�UQEKCN�UVTWEVWTGU��#FFKVKQPCNN[��
ENQVJKPI� RNC[U� CP� GUUGPVKCN� TQNG� KP� GEQ-
PQOKE�RTQFWEVKQP�CPF�VTCFKPI�RTQEGUUGU��
+V�KU�C�RQYGTHWN�FTKXKPI�HQTEG�HQT�EQOOGT-
EKCN�CPF�UQEKCN�PGVYQTMKPI�CPF�VJG�FGXGN-
QROGPV� QH� PGY� VGEJPQNQIKGU�� 6JG� VGEJ-
PQNQI[�QH�EWVVKPI� HCDTKE� VQ� VCKNQT�ENQVJGU�
JCU� RTGXCKNGF� QXGT� VJG�OKNNGPPKC�� +V� JCU�
CFCRVGF� VQ� KPFWUVTKCNK\CVKQP�� VJG� FGXGN-

1  Ulrike Beck, /PIMHYRK�HIW����.ELVXEYWIRHW�Z��'LV��-R�<MRNMERK��
Schnittentwicklung zwischen Funktionalität, Ästhetik und Kommuni-
kation (Regensburg 2018), pp. 154–222.

2  Susan North, The Tudor Tailor (London 2006), p. 5., Gabriele 
Mentges, Kulturanthropologie des Textilen. Für eine Kulturanthropo-
logie des Textilen (Bamberg 2005), pp. 11–39.

QROGPV�QH�EJGOKECN�ƓDTGU�CPF�FKIKVCNK\C-
VKQP��CPF�KV�KU�UVKNN�CDUQNWVGN[�GUUGPVKCN�HQT�
OQFGTP�ENQVJKPI�RTQFWEVKQP�

9JCV� RTKPEKRNG� OCMGU� VJKU� EQPEGRV�
UWEJ�CP�KPPQXCVKXG�CPF�CUUGTVKXG�UVTCVG-
I[!�9JKEJ�EQTG�EQORQPGPVU�GPCDNG�KV�VQ�
KPVGITCVG� KPVQ�OQFGTP�FKIKVCNK\GF�UQEKG-
V[�QXGT�OKNNGPPKC�QH� HWPFCOGPVCN�UQEKCN�
EJCPIGU�CPF�TGUVTWEVWTKPI!

+P�OQFGTP�FCVC�RTQEGUUKPI��KV�KU�ENGCTN[�
FGƓPGF��5QNWVKQP�UVTCVGIKGU� HQT� EQORNGZ�
RTQDNGOU�OWUV�FGOQPUVTCVG�IQQF�CFCR-
VCVKQP�CPF�CNNQY�HQT�UKIPKƓECPV�XCTKCPEG��
+P� QTFGT� VQ� FQ� VJKU�� VJG[� JCXG� VQ� DG� F[-
PCOKE��ƔGZKDNG�CPF�GHƓEKGPV��%QWNF�VJGUG�
EQTG� EQORQPGPVU� TGRTGUGPV� C� VTCPUHGT-
CDNG�RCVVGTP� VJCV�JCU�RTGXCKNGF�QXGT� VJG�
OKNNGPPKC!�6JG�EQPEGRV�QH�EWVVKPI�HCDTKE�
VQ� VCKNQT� ENQVJGU� UGGOU� VQ� DG� RTGEKUGN[�
QPG� QH� VJGUG� RJGPQOGPC�� #NVJQWIJ� CN-
TGCF[� FGXGNQRGF� KP� VJG� �UV� OKNNGPPKWO�
$%��KVU�DCUKE�RTKPEKRNGU�CTG�EJCTCEVGTK\GF�
D[� CFCRVCDKNKV[�� ƔGZKDKNKV[� CPF� GHƓEKGP-
E[��#U�C�PGY�CDUVTCEV�VJQWIJV�RCVVGTP��KV�
UVCPFU� KP�EQPVTCUV� VQ�CP�GTC�QH�RTGXKQWU�
OWEJ�OQTG� UVCVKE� EQPEGRVU� QH� ENQVJKPI�
RTQFWEVKQP�� 6JKU� ITQWPF�DTGCMKPI� KPPQ-
XCVKQP� KP� CPEKGPV� ENQVJKPI� RTQFWEVKQP�
NCKF�VJG�VGEJPQNQIKECN�CPF�VJG�KPVGNNGEVW-
CN� HQWPFCVKQPU� HQT� VQFC[ũU� KPFWUVTKCNK\GF�
CPF�FKIKVCNK\GF�RTQFWEVKQP�RTQEGUUGU�HQT�
ENQVJGU�
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Method and 
cast-off clothing 
as data archives
+P� QTFGT� VQ� JKIJNKIJV� VJG� EQTG� EQORQ-
PGPVU�QH�VJKU�GZEGNNGPV�UVTCVGI[��YG�JCXG�
EQORCTGF� KV� YKVJ� VJG�OQFGN� QH�OQFGTP�
UQNWVKQP�UVTCVGIKGU�KP�FCVC�RTQEGUUKPI��CU�
DQVJ� ENQVJKPI� RTQFWEVKQP� CPF� UQHVYCTG�
FGXGNQROGPV� UQNXG� EQORNGZ� VCUMU�� D[�
EQPXGTVKPI�ETGCVKXG� KFGCU� KPVQ�C�OCVJG-
OCVKECN�EQPEGRV�CPF�CRRN[KPI�KV�VQ�C�URG-
EKƓE�RTQDNGO��6JTQWIJ�VJKU�EQORCTKUQP��
YG�ECP� KFGPVKH[�URGEKƓE� KPVGTFGRGPFGP-
EKGU�CPF�FGUETKDG�VJG�FKHHGTGPV�EQPEGRVU�
CPF� UQNWVKQP�OGVJQFU� VQ� UQNXG� EQORNGZ�
RTQDNGOU�� 6JG�FGXGNQROGPV� QH� FKHHGTGPV�
UQNWVKQP� UVTCVGIKGU� KP�OQFGTP� FCVC� RTQ-
EGUUKPI� KU�YGNN� FQEWOGPVGF��&WG� VQ� VJG�
HCUV� RCEG� QH� FKIKVCNK\CVKQP�� VJG� EQPEGRVU�
KP� FCVC� RTQEGUUKPI� EJCPIG� CPF� TGƓPG�
VJGOUGNXGU�QXGT�C�UJQTV�RGTKQF�QH�VKOG�

6JG�DCUKU� HQT� VJG� KPXGUVKICVKQP�QH� CP-
EKGPV� RTQFWEVKQP� UVTCVGIKGU� CTG� PGY� KP-
UKIJVU� KPVQ� KPPQXCVKXG�CRRTQCEJGU�YKVJ-
KP� VJG� CPEKGPV� VGZVKNG� KPFWUVT[� KP� VJG�
�UV� OKNNGPPKWO� $%� KP� :KPLKCPI�� %JKPC�3 
6JG[� TGXGCN� VJCV� VJG� KFGC� VQ� EWV� KPVQ� C�
HCDTKE� VQ� VCKNQT� ENQVJGU� YCU� CNTGCF[� KP-
XGPVGF�CV�VJKU�VKOG�KP�:KPLKCPI��6JG�EQP-
UGSWGPV� PGYN[� UVTWEVWTGF�� HCUVGT� CPF�
OQTG�F[PCOKE�OCPWHCEVWTKPI�RTQEGUUGU�
EJCPIGF�VJG�CGUVJGVKEU�CPF�VJG�HWPEVKQP-
CNKV[�QH�VJG�ENQVJGU�KP�C�XGT[�UJQTV�RGTKQF�

3  Beck,�/PIMHYRK�HIW����.ELVXEYWIRHW�Z��'LV��-R�<MRNMERK, pp. 
62–222.

QH�VKOG��(WTVJGTOQTG��VJG�PGY�CRRTQCEJ�
CNUQ�UKIPKƓECPVN[�EJCPIGF� VJG�UVTWEVWTG�
QH�VJG�GPVKTG�ETCHV�4 

6JKU� ITQWPF�DTGCMKPI� EJCPIG� EQWNF�
DG� FGOQPUVTCVGF� D[� C� PGY� OGVJQFQNQ-
I[�YJKEJ�EQODKPGU�HQTGPUKE�VGEJPKSWGU�
YKVJ� VJQUG� QH� TGXGTUG� GPIKPGGTKPI�� 6JG�
OGVJQF� YCU� CRRNKGF� VQ� UKIPKƓECPV�� CPF�
GZEGNNGPVN[� RTGUGTXGF� VGZVKNG� ƓPFU� HTQO�
VJG��UV�OKNNGPPKWO�$%�KP�:KPLKCPI��%JKPC�

ƓI�����5

6GZVKNG� ƓPFU� CTG� FCVC� CTEJKXGU�� GXGP�
CHVGT�UGXGTCN�VJQWUCPF�[GCTU��VJG�CPEKGPV�
ENQVJGU� UVKNN� EQPVCKP� KPHQTOCVKQP� CDQWV�
VJGKT�FGUKIP�EQPEGRVU�CPF�VJGKT�RTQFWE-
VKQP� VGEJPKSWGU�� 1P� VQR� QH� WPEQXGTKPI�
KPHQTOCVKQP�CDQWV�VJG�EQPUVTWEVKQP��CGU-
VJGVKEU� CPF� HWPEVKQPCNKV[� QH� VJG� ENQVJGU��
VJG�WPKSWG�UVTCVGIKGU�QH�VJG�ETCHVUOGP�CV�
VJCV�VKOG�CTG�UVKNN�RTGUGPV�KP�VJG�UVTKPIGPV�
NQIKE�QH�VJG�ENQVJGUũ�FGUKIP�CPF�EQPUVTWE-
VKQP�

6JKU�CTVKENG�JKIJNKIJVU�CP�QWVUVCPFKPI�
UVTCVGIKE� EQPEGRV� CPF� FGƓPGU� VJG� EQTG�
EQORQPGPVU�QH� KVU� NQPIGXKV[�CPF�GZEGR-
VKQPCN�CFCRVCDKNKV[�

4  Ibid., pp. 154–222.

5  Ibid., pp. 26–60.
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An ancient  
development 
achievement: 
The idea to 
cut into a  
fabric and its 
ground-breaking 
consequences
#V�VJG�DGIKPPKPI�QH�VJG�(KTUV�/KNNGPPKWO�
$%� KP� :KPLKCPI�� VJG� RKGEGU� HQT� C� RCKT� QH�
YQQNNGP�VTQWUGTU�CTG�JCPFETCHVGF�FKTGEV-
N[�QP�C�NQQO��6JGTGHQTG��TKIJV�HTQO�VJG�DG-
IKPPKPI��DQVJ�VTQWUGT�NGIU�CPF�VJG�ETQVEJ�
RKGEG�CTG�YQXGP�KPVQ�VJG�TKIJV�UJCRG�CPF�
UK\G�CPF�VJGP�UGYP�VQIGVJGT�6

+P�VJCV�VKOG�KP�:KPLKCPI��ICTOGPVU�YGTG�
FKTGEVN[�YQXGP�QP�VJG�NQQO�7�(QT�VJKU�RWT-
RQUG��GCEJ�UGRCTCVG�EQPUVTWEVKQP�RCTV�QH�C�
ICTOGPV� YCU� CNTGCF[� UJCRGF� FWTKPI� VJG�
YGCXKPI� RTQEGUU�8� 6JKU� VKOG�EQPUWOKPI�
CRRTQCEJ� TGSWKTGF� UKIPKƓECPV� RNCPPKPI�

�� �9PVMOI�&IGO�IX�EP��8LI�MRZIRXMSR�SJ�XVSYWIVW�ERH�MXW�PMOIP]�EƾPM-
ation with horseback riding and mobility. Quaternary International 
348 (2014), pp. 224–235; Beck, /PIMHYRK�HIW����.ELVXEYWIRHW�Z��
Chr. in Xinjiang, pp. 62–75.

�� �&IGO�IX�EP��8LI�MRZIRXMSR�SJ�XVSYWIVW�ERH�MXW�PMOIP]�EƾPMEXMSR�
with horseback riding and mobility; Beck, /PIMHYRK�HIW����.ELV-
tausends v. Chr. In Xinjiang, pp. 62–75, 78–88, 154–222.

�� �&IGO�IX�EP��8LI�MRZIRXMSR�SJ�XVSYWIVW�ERH�MXW�PMOIP]�EƾPMEXMSR�
with horseback riding and mobility, pp. 224–235; Beck, Kleidung 
HIW����.ELVXEYWIRHW�Z��'LV��MR�<MRNMERK, pp. 62–75, 78–88, 154–222.

CPF�HQTGUKIJV��9JKNG�YGCXKPI�VJG�HCDTKE��CNN�
FGUKTGF�FGVCKNU�JCF�VQ�DG�KPENWFGF�RTQRGTN[��
VQ�GPUWTG�VJCV�VJG[�YQWNF�UKV� KP�VJG�TKIJV�
RNCEG�KP�VJG�ƓPKUJGF�ICTOGPV�9 Therefore, 
VJG�FKHHGTGPV�RJCUGU�QH�VJG�RTQFWEVKQP�RTQ-
EGUU�ť�VJG�YGCXKPI��VJG�EQPUVTWEVKQP�CPF�
VJG� UGYKPI� ť� YGTG� EQORNGVGN[� KPVGTEQP-
PGEVGF� FKUEKRNKPGU� CPF� EQWNF� PQV� DG� RTQ-
EGUUGF�KPFGRGPFGPVN[����6JG�GPVKTG�OCPW-
HCEVWTKPI�RTQEGUU�YCU�XGT[�NKMGN[�TGCNKUGF�
D[�QPG�RGTUQP��QT�KP�XGT[�ENQUG�EQQRGTCVKQP�

9KVJ�VJKU�VGEJPKSWG��VJG�ENQVJGU�EQWNF�
DG� FGEQTCVGF� YKVJ� EQORNGZ� QTPCOGPVU�
QT�RCVVGTPU�VJCV�YGTG�FKTGEVN[�YQXGP�KPVQ�
URGEKƓE� RQUKVKQPU� QH� VJG� ICTOGPV��*QY-
GXGT�� VJG�OGVJQF� JCF� VYQ�OCLQT� FKUCF-
XCPVCIGU�� 6Q� YGCXG� ENQVJGU� QP� C� NQQO��
VJG� GPVKTG� EQPEGRV� CPF� RNCPPKPI� QH� VJG�
ICTOGPVU�JCF�VQ�DG�FQPG�TKIJV�CV�VJG�DG-
IKPPKPI� QH� VJG� OCPWHCEVWTKPI� RTQEGUU��
1PN[� YJGP� VJG� RNCPPKPI� YCU� EQORNGV-
GF�� VJG� CEVWCN� RTQFWEVKQP� RTQEGUU� EQWNF�
UVCTV�� 6JGTGHQTG�� RQUUKDNG� EQPUVTWEVKQP�
OKUVCMGU� KP� VJG� YQTMKPI� RTQEGUU� YGTG�
QPN[�XKUKDNG�CPF�XGTKƓCDNG�QP�VJG�ƓPKUJGF�
ICTOGPV��YGGMU�QT�GXGP�OQPVJU�NCVGT���

(QT� VGEJPQNQIKECN� TGCUQPU�� VJG� HQTO�
YGCXKPI� QHHGTGF� QPN[� C� HGY� RQUUKDKNKVKGU�
HQT�VJG�VJTGG�FKOGPUKQPCN�EQPUVTWEVKQP�QH�
VJG�ENQVJGU�DGECWUG�VJG�NQQO�CU�C�VQQN�KU�
DGUV�UWKVGF�VQ�RTQFWEKPI�VYQ�FKOGPUKQPCN�
VGZVKNG� UWTHCEGU� TCVJGT� VJCP� VQ� EQPUVTWEV�
VJTGG�FKOGPUKQPCN� ICTOGPVU���� 6JWU�� VJG�

9  Ibid., pp. 154–263.

10� �&IGO�IX�EP��8LI�MRZIRXMSR�SJ�XVSYWIVW�ERH�MXW�PMOIP]�EƾPMEXMSR�
with horseback riding and mobility pp. 224–235; Beck, Kleidung 
HIW����.ELVXEYWIRHW�Z��'LV��MR�<MRNMERK, pp. 62–75, 78–88, 154–222.

11   Ibid., pp. 214–215.

12   Ibid., pp. 156–159.



156

ENQVJGU�VJCV�YGTG�RTQFWEGF� KP�VJKU�OCP-
PGT�EQPUKUVGF�QH�QPN[�C�HGY�DCUKE�IGQOGV-
TKE�UJCRGU�
ƓI��������6JG�CGUVJGVKE�QH�VJGUG�
ICTOGPVU�YCU�RTKOCTKN[�ETGCVGF�VJTQWIJ�
GZSWKUKVG�RCVVGTPU�CPF�QTPCOGPVU���

*QYGXGT�� VJKU� FGOCPFKPI� CPF�
VKOG�EQPUWOKPI� RTQFWEVKQP� VGEJPKSWG�
YCU�TGRNCEGF�UOCTVN[�CPF�WPGZRGEVGFN[��
VJG�GZSWKUKVGN[�JCPF�ETCHVGF�HCDTKEU�YGTG�
EWV��

13  Ibid., pp. 78–88, 156–159.

14  Ibid.

A new idea
6JG�KFGC�VQ�EWV�KPVQ�C�JCPFETCHVGF�HCDTKE�
KU�GZEGRVKQPCNN[�KPPQXCVKXG��+V�KPVGPFU�VQ�
FGUVTQ[�CP�GZSWKUKVG��JCPFOCFG�RTQFWEV�
KP� QTFGT� VQ� OCPWHCEVWTG� KV� KPVQ� UQOG-
VJKPI� PGY�� 6JKU� KFGC� VQ�OCPKRWNCVG� VJG�
UJCRG�QH�C�HCDTKE�D[�EWVVKPI�KV�KPVQ�C�PGY�
RCVVGTP�YQWNF�TGXQNWVKQPK\G�VJG�ETCHV�

6Q�KORNGOGPV�VJKU�KFGC��PGY�VGEJPKSWGU�
YGTG�PGGFGF�VQ�UVCDKNK\G�VJG�EWVVKPI�GFIGU�
QH�VJG�FGNKECVG�HCDTKEU�CPF�UVQR�VJG�VJTGCFU�
HTQO� WPTCXGNNKPI�� 6JGUG� VTKOOKPI� VGEJ-

BECK & JESS / TECHNICAL INNOVATION IN ANCIENT TEXTILE INDUSTRY

Fig. 2: Reconstructed woolen garments from Yanghai: Reconstruction and wearing test of a pair of woollen trousers (2003SYIM21:19) and 
a woolen poncho (2003SYIM21:4/1) from Yanghai, manufactured around 1000 BC in Xin-jiang. Both garments consist of only a few basic 
geometric shapes, that were directly shaped on the loom. Left and middle: wearing test with the reconstructed models; right: construction 
layout of the garments; reconstruction and technical drawing: Ulrike Beck, photographs: Martin Jess, model: Juan Felipe.
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PKSWGU� YGTG� FGXGNQRGF� CPF� RTQRCICVGF�
KP� :KPLKCPI� KP� C� UJQTV� RGTKQF� QH� VKOG�� +P�
VJG�UGEQPF�JCNH�QH�VJG��UV�/KNNGPPKWO�$%��
VJGUG� VTKOOKPI�VGEJPKSWGU�YGTG�CNTGCF[�
KORNGOGPVGF�KP�C�YKFG�TCPIG�QH�FKHHGTGPV�
XCTKCVKQPU�FGRGPFKPI�QP�VJG�SWCNKV[�QH�VJG�
VGZVKNGU���� 6JKU� EQPEGRV� RTQDCDN[� GXQNXGF�
HTQO�GCTNKGT�TGRCKTKPI�VGEJPKSWGU�HQT�UOCNN�
JQNGU�CPF�VGCTU� KP�VJG�HCDTKEU����*QYGXGT��
VJKU�MPQYNGFIG�YCU�PQY�KORNGOGPVGF�VQ�
FTKXG�HQTVJ�C�PGY�OCPWHCEVWTKPI�EQPEGRV�

15  Ibid., pp. 163–167.

16  Ibid., pp. 165–167.

#TQWPF� ���� $%� KP� :KPLKCPI�� CP� CP-
MNG�NGPIVJ� VWPKE� KU� RTQFWEGF� HTQO� ƓPG�
FCTM� DTQYP� YQQN� CPF� FGEQTCVGF� YKVJ�
FGGR�DNWG�YQQN�VYKPGU�QP�KVU�UGCOU�CPF�
JGOU��+V�KU�OCFG�QH�QPG�UKPING��UKZ�OGVTGU�
NQPI� HCDTKE�� (QT� VJG� EQPUVTWEVKQP� QH� VJG�
VWPKE�� VJG� HCDTKE� KU�EWV�QPN[� VJTGG� VKOGU��
6JG� RCVVGTP� RKGEGU� YGTG� VTKOOGF� CPF�
UGYGF����6JKU�OGVJQF�KU�C�YJQNG�PGY�YC[�
VQ�OCPWHCEVWTG�ENQVJGU�
ƓI�����

$[� VJCV� VKOG�� VJG� UGRCTCVG� RKGEGU� QH�
C�ICTOGPV�YGTG�CNTGCF[�EWV�QWV�QH� NCTI-

17  Ibid., pp. 166–167.

Fig. 3: A reconstructed woolen tunic from Wupu: Reconstruction and wearing test of a woolen tunic (86HWM-NN-1) from Wupu, manu-
fac-tured around 500 BC in Xinjiang. The tunic was made of one single, six metres long fab-ric. To construct the garment, the fabric was cut 
only three times. Left and middle: wearing test with the reconstructed model; right: construction layout of the garment; reconstruction and 
XIGLRMGEP�HVE[MRK��9PVMOI�&IGO��TLSXSKVETLW��1EVXMR�.IWW��QSHIP��*VIHIVMOI�(SƾR�
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GT�HCDTKEU��6JKU�PGY�CRRTQCEJ�UGRCTCVGU�
VJG�YGCXKPI�HTQO�VJG�VJTGG�FKOGPUKQPCN�
EQPUVTWEVKQP� QH� VJG� ENQVJGU��#U� C� TGUWNV��
UJCRG�PGWVTCN� HCDTKEU� ECP� DG� RTQFWEGF�
KPFGRGPFGPVN[� CPF� NCVGT� RTQEGUUGF� CU�
PGGFGF����$GECWUG�QH�VJCV��C�RKGEG�QH�HCDTKE�
KU�PQV�LWUV�QPG�FGƓPGF�RCTV�KP�C�RNCPPGF�
ICTOGPV� CP[OQTG�� +PUVGCF�� C� HCDTKE� JCU�
RQVGPVKCNN[�OCP[�FKHHGTGPV�HWPEVKQPU�CPF�
ECP�DG�RTQEGUUGF�CU�PGGFGF��

Division of labour, 
specialization 
and trade
6JG�PGY�UVTCVGI[� VQ�UGRCTCVG� VJG�YGCX-
KPI�QH�VJG�HCDTKEU�HTQO�VJG�VJTGG�FKOGP-
UKQPCN�EQPUVTWEVKQP�QH�VJG�ICTOGPVU�NC[U�
VJG�HQWPFCVKQP�HQT�FKXKUKQP�QH�NCDQWT�CPF�
URGEKCNK\CVKQP�KP�VJG�ETCHV��6GZVKNG�ETCHVU-
OGP�YGTG�PQY�CDNG�VQ�HQEWU�QP�QPG�QH�VJG�
VYQ�CTGCU�YKVJKP�VJG�ENQVJKPI�RTQFWEVKQP�
CPF� VQ� FGXGNQR� CPF� TGƓPG� VJGKT� UMKNNU��
8CTKQWU�URGEKCNKUVU� KP� VJG�ETCHV�RTQOQVG�
EQQRGTCVKQP� KP� VJG� RTQFWEVKQP� RTQEGUU�
CPF�QRGP�WR�URCEG�HQT�FKHHGTGPVN[�QTKGPV-
GF� RTQFWEVKQP� UKVGU�� 6JWU�� VTCFKPI� YKVJ�
KPVGTOGFKCVG� RTQFWEVU� UWEJ� CU� FGNKECVG�
HCDTKEU�CPF�FKHHGTGPV�EQNQWTGF�[CTPU�DG-
EQOGU�DGPGƓEKCN�

+V� KU� KORTQDCDNG� VJCV� VJG� RTKQT� OCP-
WHCEVWTGF� ICTOGPV� RKGEGU�� YJKEJ� YGTG�
UJCRGF� QP� VJG� NQQO�� JCXG� CNTGCF[� DGGP�
VTCFGF�� UWEJ�CU�C�UKPING� VTQWUGT� NGI�QH�C�
URGEKƓE�UK\G��UJCRG�CPF�EQNQWT��)CTOGPV�

18  Ibid., pp. 167–170.

RKGEGU� VJCV� CTG� FKTGEVN[� UJCRGF� QP� VJG�
NQQO�CTG�UQ�GZRNKEKVN[�RTQFWEGF�HQT�VJGKT�
QPG� UKPING� RWTRQUG�� VJCV� KV� KU� RTGHGTCDNG�
VQ�OCPWHCEVWTG�CPF�ƓPKUJ� VJGO�QP�QPG�
RTQFWEVKQP�UKVG�

+P� EQPVTCUV�� VJG� VTCFG� YKVJ� XCTKQWU�
GZSWKUKVGN[� ETCHVGF� HCDTKEU� CPF� YQQN-
NGP� [CTPU� DGVYGGP� FKHHGTGPV� RTQFWEVKQP�
UKVGU� UGGOU� XGT[� YQTVJYJKNG� YKVJ� VJKU�
PGY�UVTCVGI[�� +V� KPETGCUGU� VJG�XCTKGV[�QH�
VJG�OCVGTKCNU��RCVVGTPU�CPF�UJCFGU�QH�VJG�
ICTOGPVU�� +P� CFFKVKQP�� VTCFG� NGCFU� VQ� CP�
GZEJCPIG�QH�MPQYNGFIG��1PG�QH�VJG�OQUV�
KORQTVCPV� VTCFG� TQWVGU�YQTNFYKFG� NGCFU�
VJTQWIJ� :KPLKCPI�� 'CUVGTP� %GPVTCN� #UKC��
VJG�5KNM�4QCF�� +V�YCU� CP� KORQTVCPV� GEQ-
PQOKE�JWD�HQT�VJG�GZEJCPIG�QH�OCVGTKCNU��
MPQYNGFIG�CPF� VGEJPQNQIKGU� CETQUU�'W-
TQRG� CPF� #UKC�� 'XKFGPEG� HQT� VTCFG� YKVJ�
KPVGTOGFKCVG� RTQFWEVU� CPF� C� NKXGN[� GZ-
EJCPIG� QH� MPQYNGFIG�YJKEJ� VQQM� RNCEG�
KP�:KPLKCPI� KU�ENGCTN[�UJQYP�D[� VJG�OC-
VGTKCNU�CPF�VGEJPKSWGU�HQWPF�KP�VJG�VGZ-
VKNG�ƓPFU�HTQO�VJG�UGEQPF�JCNH�QH�VJG��UV�
OKNNGPPKWO�$%���

A new dynamic 
and fast strategy
+P�CFFKVKQP�VQ�VJG�URGEKCNKUCVKQP�CPF�VJG�
FKXKUKQP� QH� NCDQWT�� VJG� PGY� UVTCVGI[� QH�

19  Ibid., pp. 169–170; Regula Schorta, A group of Central Asien 
wollen textiles in the Abegg-Stiftung collection in: Riggisberger Be-
VMGLXI�����*EFYPSYW�GVIEXYVIW�JVSQ�XLI�HIWIVX�WERHW, eds. Dominik 
Keller and Regula Schorta (Riggisberg 2001), pp. 79–114; Wang 
Bo, Xiao Xiaoyong, A General Introduction to the Ancient Tombs at 
Shampula, Xinjiang, China, in: ibid., pp. 77-78; Emma C. Bunker, The 
Cementery at Shanpula Xinjiang. Simple Burials, Complex Textiles, 
in: ibid., pp. 15-46. 
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ENQVJKPI� RTQFWEVKQP� CNUQ� JCU� CP� GPVKTG-
N[�FKHHGTGPV�CFXCPVCIG��+V�CEEGNGTCVGU�VJG�
FGUKIP� CPF� EQPUVTWEVKQP� RTQEGUU� HTQO�
VJG� KFGC� VQ� VJG� ƓPKUJGF� RTQFWEV� KP� C�
ITQWPF�DTGCMKPI�YC[��$GECWUG� VJG� EQP-
UVTWEVKQP�CPF�VJG�EWVVKPI�QH�VJG�ICTOGPVU�
CTG�PQY�TGCNKUGF�QP�VJG�CNTGCF[�ƓPKUJGF�
HCDTKEU��VJG�EQPEGRVU�CPF�FGUKIPU�ECP�DG�
XGTKƓGF� CPF� CFCRVGF� OWEJ� HCUVGT� CU� C�
EQPUGSWGPEG��9JGTGCU�YGGMU�QT�OQPVJU�
RCUUGF�D[�YGCXKPI�VJG�HCDTKEU�KPVQ�C�URG-
EKƓE�HQTO��PQY�VJG�UCOG�RTQEGFWTG�VCMGU�
QPN[� C� HTCEVKQP� QH� VJG� VKOG� D[� EWVVKPI� C�
ƓPKUJGF�HCDTKE��#�FGUKIP�KFGC�ECP�DG�KO-
RNGOGPVGF�YKVJKP� LWUV�QPG�FC[��FKUETGR-
CPEKGU�ECP�DG�XGTKƓGF�FWTKPI�VJG�RTQEGUU��
CPF�VTQWDNGUJQQVKPI� KU�OWEJ�GCUKGT�� +H�C�
RCVVGTP�DGJCXGU�FKHHGTGPVN[�VJCP�GZRGEV-
GF��KV�ECP�CNUQ�DG�CFLWUVGF�CHVGTYCTFU�QT�
UKORN[�EWV�CICKP�

#U�C�EQPUGSWGPEG�QH�VJG�PGY�UVTCVGI[��
VJG�EQPEGRV�QH�C�ICTOGPV�ECP�PQY�DG�KO-
RNGOGPVGF�� VGUVGF� CPF� QRVKOK\GF� OQTG�
SWKEMN[��6JG�FGUKIP�RTQEGUU�KU��VJGTGHQTG��
UKIPKƓECPVN[� OQTG� F[PCOKE� CPF� CFCRV-
CDNG��#�EQPUVTWEVKQP�KFGC�ECP�PQY�DG�HWT-
VJGT�TGƓPGF�CPF�KORTQXGF�YJKNG�KV�KU�UVKNN�
DGKPI�KORNGOGPVGF�

6QIGVJGT�� VJGUG� PGY� EQORQPGPVU� KP�
VJG� RTQFWEVKQP� RTQEGUU� RKQPGGT� C� PGY�
FKUVKPIWKUJGF� FKUEKRNKPG�� VJG� EQPUVTWE-
VKQP�QH�RCVVGTPU��

The construction 
of patterns – 
from decorator  
to architect
+P�VJG��UV�%GPVWT[�#&�KP�:KPLKCPI��CP�GZ-
VTCQTFKPCT[� GPUGODNG� QH� UKNM� ICTOGPVU�
YCU� EQPUVTWEVGF�� +V� EQPUKUVU� QH� C� FGNK-
ECVG�DNQWUG�CPF�C� NQPI�UKNM�YTCR�UMKTV��� 
6JG�EQPUVTWEVKQP�QH�VJG�DNQWUG�KU�C�OCU-
VGTRKGEG��6JG�PCTTQY�EWHHU�CPF�VJG�JKIJ�
UVCPFKPI� EQNNCT� CTG�ƓPGN[� NKPGF�CPF�CTV-
HWNN[� EQORQUGF� QH� C� OQUCKE� QH� PCTTQY�
UKNM�TKDDQPU��6JG�DNQWUG�UJQYU�CP�GZSWK-
UKVG�DCNCPEG�CPF�ƓV�YJGP�YQTP�
ƓI�������

#V� VJCV� VKOG�� VJG� ICTOGPVU� CNTGCF[�
UJQY� CP� GZVTCQTFKPCT[� FGITGG� QH� CD-
UVTCEVKQP� KP� VJGKT� EQPUVTWEVKQP�� 6JG�
VGEJPQNQI[� QH� EWVVKPI� HCDTKEU� CPF� EQP-
UVTWEVKPI� RCVVGTPU� JCU� CNTGCF[� FGXGN-
QRGF� GPQTOQWUN[� KP� QPN[� C� UJQTV� RGTK-
QF� QH� VKOG�22� 6JG� F[PCOKE� RTQEGUU� CPF�
VJG�XGTKƓCDKNKV[�QH�VJG�PGY�EQPUVTWEVKQP�
EQPEGRVU� GPCDNG� C� UKIPKƓECPVN[� DGVVGT�
CFCRVCVKQP�QH�VJG�ENQVJGU�VQ�VJG�JWOCP�
CPCVQO[�CPF�OQVQT�HWPEVKQP��#U�C�EQP-
UGSWGPEG�� VJG� EQPEGRVWCN� GZCOKPCVKQP�
QH�VJG�JWOCP�CPCVQO[�KU�ENGCTN[�TGƔGEV-
GF� KP� VJG� EQPUVTWEVKQP� QH� VJG� ENQVJGU��
6JWU��VJG�HWPEVKQPCNKV[�CPF�VJG�ƓV�QH�VJG�

20  Beck, /PIMHYRK�HIW����.ELVXEYWIRHW�Z��'LV��MR�<MRNMERK, pp. 
184–188, 195–198.

21  Ibid., pp. 184–188.

22  Ibid., pp. 170–177.
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ICTOGPVU�CEJKGXG�C�PGY�SWCNKV[�23

9KVJ� HQTO� YGCXKPI� VJG� CGUVJGVKE� QH�
VJG� ENQVJGU� YCU� CEJKGXGF� VJTQWIJ� EQN-
QWTHWN�RCVVGTPU�CPF�QTPCOGPVU��0QY�VJG�
PGY� EQPUVTWEVKQP� EQPEGRVU� VJGOUGNXGU�

23  Ibid., pp. 177–188.

GOGTIG�CU�C�FKUVKPEV�HQTO�QH�GZRTGUUKQP�
6JG� UKNM� YTCR� UMKTV�� YJKEJ� YCU� YQTP�

YKVJ� VJG� DNQWUG� GODQFKGU� UWEJ� C� PGY�
KFGC��6JG� VTCPUNWEGPV�UKNM� HCDTKE�CTVHWNN[�
ECUECFGU� CTQWPF� VJG� DQF[�� 9KVJ� GXGT[�
UVGR��VJG�UMKTV�OQXGU�NKMG�C�ƓPG�OKUV��6JG�
UGCOU�FTCY�UWDVNG� NKPGU� KPVQ� VJG� HCDTKE��

BECK & JESS / TECHNICAL INNOVATION IN ANCIENT TEXTILE INDUSTRY

Fig. 4: A reconstructed silk ensemble from Niya: Reconstruction and wearing test of a silk blouse (95MN1M5-23) and a silk wrap skirt 
(95MN1M5-18) from Niya, manufactured in the 1st Century AD in Xinjiang. Both garments were cut and constructed of different silk fabrics 
and illustrate an extraordinary degree of abstraction in their design. They are both produced on the basis of the ‚dynamic construction princi-
ples’ that were implemented into the production process in Xinjiang at that time; above: wearing test with the reconstructed models; below: 
construction layout of the garments; reconstruction and technical drawing: Ulrike Beck, photographs: Martin Jess, model: Deva Schubert.
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NKMG�FGNKECVG�NGCH�XGKPU�KP�VJG�QXGTNCRRKPI�
UKNM�RGFCNU�
ƓI�����24 

6JG�FGUKIP�QH�VJG�UMKTV�KU�QWVUVCPFKPI��
+V�KU�UEWNRVWTCN�CPF�ETGCVGF�HQT�OQVKQP�25

6JKU�KU�VJG�NCUV�CFXCPEGF�UVGR��VJCV�YCU�
PGGFGF��+V�KU�VJG�KFGC�VQ�WVKNKUG�VJG�UVTKEVN[�
NQIKECN�EQPUVTWEVKQP�QH�VJG�ICTOGPVU�CU�CP�
KPFGRGPFGPV�� UEWNRVWTCN� HQTO� QH� GZRTGU-
UKQP�� +V� KU� VJG� KFGC� VQ� FGUKIP� HQT�OQVKQP�
CPF�VJG�KPVGTCEVKQP�YKVJ�VJG�OQXKPI�DQF[�

6JKU� KU� VJG� DGIKPPKPI� QH� EQPUVTWEVKPI�
ENQVJGU�CU� CP�CFXCPEGF�CTV� HQTO�� CU�YG�
MPQY� CPF� WUG� KV� VQFC[� KP� QWT� OQFGTP�
ENQVJKPI�RTQFWEVKQP�

Ŭ6JG�UQWN�QH�VJG�FTGUU�KU�VJG�DQF[�ŭ26 

A modern  
development 
achievement: 
Agile software 
development – 
the peak of a  
rapid evolution
5KPEG�VJG�DGIKPPKPI�QH�VJG�EQORWVGT�RTQ-
ITCO�RTQFWEVKQP�� VJTGG� EQPEKUG� RTQEGUU�
OQFGNU� JCXG� GOGTIGF�� 6JGKT� FGXGNQR-
OGPV�ECP�DG�VTCEGF�HTQO�VJG�����U�

24  Ibid., pp. 195–198.

25  Ibid., pp. 195–198.

26  Jean Cocteau, Beauty and the Beast: Diary of a Film (New York 
1972).

#V�VJCV�VKOG��VJG�EQWTUG�QH�ƔKIJV�RCVJU�
YCU�UVKNN�ECNEWNCVGF�OCPWCNN[�KP�C�0#5#�
FGRCTVOGPV�� TGSWKTKPI�OCP[�RGQRNG�CPF�
OCP�JQWTU�27� 6JWU�� PGY� EQORWVGT� RTQ-
ITCOU� YGTG� FGXGNQRGF� HQT� C� OQTG� GHƓ-
EKGPV�CPF�HCUVGT�RTQEGUU�CPF�VQ�OKPKOK\G�
VJG�GTTQT�TCVG�KP�VJG�ECNEWNCVKQPU�

1XGT� VKOG�� VJGUG� RTQITCOU� DGECOG�
OQTG�CPF�OQTG�EQORNGZ��UQ�VJCV�YTKVKPI�
VJG�UQWTEG�EQFG�ECP�PQ�NQPIGT�DG�KORNG-
OGPVGF�YKVJQWV�ECTGHWN�RNCPPKPI�

(QT� VJKU� TGCUQP�� VJG� ƓTUV� VYQ�RJCUG�
OQFGN� KP� RTQITCOOKPI� YCU� FGXGNQRGF��
#NCP�6WTKPI�RWV�KV�CRVN[�CU��Ŭ/CMG�C�RNCP�
CPF�DTGCM�VJG�RTQDNGO�FQYP��&Q�VJG�RTQ-
ITCOOKPI� QH� VJG� PGY� UWDTQWVKPGU� CPF�
RTQITCO�VJG�OCKP�TQWVKPG�ŭ28�6JKU�OQFGN�
KU� FKXKFGF� KPVQ� VJG� CPCN[UKU� RJCUG� CPF�
VJG�UWDUGSWGPV�RTQITCOOKPI��+P�VJG�ƓTUV�
RJCUG�� C� EQPEGRV� KU� ETGCVGF� CPF� UVTWE-
VWTGF�HQT�VJG�RTQDNGO�VQ�DG�UQNXGF��+P�VJG�
HQNNQYKPI� RTQITCOOKPI� RJCUG�� VJG� URG-
EKƓE�KPUVTWEVKQPU�KP�VJG�HQTO�QH�CTKVJOG-
VKE�EQOOCPFU�CTG�KORNGOGPVGF�GZCEVN[�
CEEQTFKPI�VQ�VJG�RNCP�

+P�VJKU�OQFGN��QPG�RGTUQP�WUWCNN[�EQP-
FWEVU�VJG�GPVKTG�RTQEGUU��HTQO�RNCPPKPI�VQ�
YTKVKPI�VJG�URGEKƓE�CTKVJOGVKE�EQOOCPFU��
6JG���RJCUG�UQHVYCTG�FGXGNQROGPV�OQFGN�
YKVJ� VJG�FKTGEV�UGSWGPEG�QH�CPCN[UKU�CPF�
RTQITCOOKPI�KU� HWPEVKQPCN� HQT�OCPCIGC-
DNG�CPF�ENGCTN[�FGƓPGF�RTQDNGOU�

27  Jim Hodges, She Was a Computer When Computers Wore 
Skirts, NASA History, August 26, 2008; https://www.nasa.gov/
centers/langley/news/researchernews/rn_kjohnson.html, access: 
November 18, 2020.

28  Alan M. Turing, 4VSKVEQQIVƅW�,ERHFSSO�JSV�1ERGLIWXIV�
Electronic Computer Mark II (Cambridge, undated); http://www.
alanturing.net/turing_archive/archive/m/ m01/M01-001.html, 
access: November 18, 2020.
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Specialization in 
software  
development
(TQO� VJG� ����U� QPYCTFU�� FKIKVCN� FCVC�
RTQEGUUKPI� QRGPGF� WR� VQ� DG� WUGF� KP� C�
DTQCFGT� UQEKCN� EQPVGZV�� 7PVKN� VJGP�� VJG�
RTQDNGOU� CPF� CRRNKECVKQPU� HQT� EQORWV-
GT�RTQITCOU�JCF�DGGP�PCTTQYN[�FGƓPGF��
9KVJ�VJG�TCRKFN[�KPETGCUKPI�WUG�QH�EQO-
RWVGTU��VJG�TGSWKTGOGPVU�HQT�UQHVYCTG�FG-
XGNQROGPV� CTG� EJCPIKPI�� 2TQITCOU� CTG�
IGVVKPI�OQTG�GZVGPUKXG�CPF�VJG�RTQDNGOU�
VQ�DG�UQNXGF�CTG�OQTG�CPF�OQTG�EQORNGZ��
+V� KU�PQ� NQPIGT� HGCUKDNG� VQ�JCXG� VJG�UQHV-
YCTG� KORNGOGPVGF� D[� LWUV� QPG� RGTUQP��
6JG� ��RJCUG�OQFGN� KU� PQY� TGCEJKPI� KVU�
NKOKVU�

6JGTGHQTG�� PGY� UVTCVGIKGU� CTG� DGKPI�
FGXGNQRGF� VJCV� CNNQY� VJG�FKUVTKDWVKQP�QH�
VCUMU�CPF�URGEKCNK\CVKQP�QH�UQHVYCTG�FG-
XGNQRGTU�� +P�QTFGT� VQ�WUG� VJG�MPQYNGFIG�
QH� XCTKQWU� URGEKCNKUVU� KP� C� UVTWEVWTGF�
OCPPGT�� VJG� UQHVYCTG� OCPWHCEVWTKPI�
RTQEGUU�KU�FKXKFGF�KPVQ�UGXGTCN�RJCUGU��#�
UWDLGEV�CTGC�CPF�C�URGEKCNKUV�CTG�CUUKIPGF�
VQ�GCEJ�RJCUG��'CEJ�VQRKE�KU�RTQEGUUGF�KP�
KVU�EQTTGURQPFKPI�RJCUG�CPF� VJG� TGUWNVU�
CTG�RCUUGF�QP�VQ�VJG�PGZV�URGEKCNKUV�

(TQO� VJG� ����U� QP�� VJKU�OQFGN� FGXGN-
QRGF� OQTG� CPF� OQTG� RJCUGU�29 In the 
����U��6JC[GT�YTQVG�CP�CDUVTCEV�FGUETKR-
VKQP� QH� VJKU� FGXGNQROGPV� OGVJQF� CPF�

29  Winston W. Royce, Managing the Development of Large Soft-
ware Systems. 4VSGIIHMRKW��-)))�;)7'32 (August 1970), pp. 1–9.

NCDGNNGF�KV�CU� ŨYCVGTHCNN�OQFGNũ��� The ad-
XCPVCIG� QH� VJKU� OQFGN� KU� VJCV� FKHHGTGPV�
URGEKCNKUVU�YQTM�QP�EQTTGURQPFKPI�UVGRU�
QH� C� EQORWVGT� RTQITCO�� 'CEJ� RJCUG� KU�
UGNH�EQPVCKPGF�CPF�ECP�DG�RNCPPGF�UGR-
CTCVGN[��#NN�URGEKCNKUVU�ECP�HQEWU�QP�VJGKT�
RJCUG�CPF�YQTM�QP�KV�KPFGRGPFGPVN[�

+P� VJG� ����U�� VJG� KPXGPVKQP� QH� OKETQ-
RTQEGUUQTU�RCXGF�VJG�YC[�HQT�C�PGY�YCXG�
QH� VGEJPQNQIKECN� KPPQXCVKQPU�� *QYGXGT��
VJGUG� PGY� FGXGNQROGPVU� CNUQ� ECWUGF� C�
UQHVYCTG�ETKUKU�VJCV�NGCFU�VQ�VJG�PGZV�GXQ-
NWVKQPCT[�UVCIG�KP�UQHVYCTG�FGXGNQROGPV�

#V�VJG�DGIKPPKPI�QH�VJG�����U��EQORWV-
GT�KPSWKTKGU�YGTG�UVKNN�EGPVTCNN[�RTQEGUUGF�
D[�OCKPHTCOGU�KP�CP�QTICPK\CVKQPũU�FCVC�
EGPVTG��$[�VJG�GPF�QH�VJG�����U��RGTUQPCN�
EQORWVGTU� YGTG� CNTGCF[� KPFKURGPUCDNG�
QP�FGUMU� KP� DCPMU� CPF�QHƓEGU��#U� GCTN[�
CU�VJG�����U��EQORWVGTU�HQWPF�VJGKT�YC[�
KPVQ� VJG� NKXKPI� TQQO� QH� RTKXCVG� JQWUG-
JQNFU�CPF�KP�VJG�OKF�����U��VJG[�ƓPCNN[�
CTTKXGF�KP�QWT�RQEMGVU�

&WG� VQ� VJG� EQPVKPWKPI� HCUV� CFXCPEG-
OGPV� CPF� FKUVTKDWVKQP� QH� JCTFYCTG�� VJG�
TGSWKTGOGPVU� HQT� UQHVYCTG�CTG�EJCPIKPI�
GPQTOQWUN[��5EKGPVKƓE�UVWFKGU�JCXG�KFGP-
VKƓGF�VJG�RTQDNGO����'XGT[�RTQITCO�JCU�VQ�
OCPCIG�CP�GPQTOQWU�PWODGT�QH�FKHHGT-
GPV�TGSWKTGOGPVU�UQ�VJCV�KV�KU�KORQUUKDNG�
VQ�ECNEWNCVG�VJGO�HTQO�VJG�UVCTV��+PUVGCF��
VJG[� DGEQOG� CRRCTGPV� QPN[� FWTKPI� VJG�
RTQEGUU��6JG�EJCNNGPIG�HQT�VJKU�UQHVYCTG�
FGXGNQROGPV� UVCIG� KU� VQ� OCPCIG� VJKU�
PGYN[�QEEWTTKPI�RTQDNGO�UVTCVGIKECNN[�

30  Thomas E. Bell and T. A. Thayer, Software requirements: Are 
they really a problem? 4VSGIIHMRKW�SJ�XLI��RH�-RXIVREXMSREP�'SRJIV-
ence on Software Engineering (San Francisco 1976), pp. 61–68.

31  Herbert Weber, Die Software-Krise und ihre Macher. (Spring-
er-Verlag, 1992).
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An inter- 
disciplinary 
team is needed
(TQO� VJG� OKF�����U� QPYCTFU�� C� PGY�
UVTCVGI[�FGXGNQRGF�� +V�YCU�DCUGF�QP� VJG�
KFGC�VQ�RNCEG�ƔGZKDKNKV[�CPF�URGGF�CV�VJG�
EGPVTG� QH� VJG� EQQRGTCVKQP� DGVYGGP� URG-
EKCNKUVU��6JG�CIKNG�UQHVYCTG�FGXGNQROGPV�
OGVJQF�YCU�DQTP�32

6JG�RTQDNGO�QH�VJG�YCVGTHCNN�OQFGN�KU�
VJG� QPG�YC[�EQOOWPKECVKQP�� UKOKNCT� VQ�
CP�CUUGODN[�NKPG��#�VQRKE�KU�RTQEGUUGF�KP�
QPG�RJCUG�CPF�VJG�TGUWNVU�CTG�VTCPUHGTTGF�
VQ� VJG� PGZV� URGEKCNKUV�� +H� PGY� KPUKIJVU�
CPF� TGNCVGF� EJCPIGU� CTKUG� FWTKPI� VJG�
YQTM�RTQEGUU�� VJG[�ECP�QPN[�DG�HCEVQTGF�
KP�FWTKPI�VJG�EWTTGPV�CPF�CNN�UWDUGSWGPV�
RJCUGU��*QYGXGT��CNN�TGUWNVU�QH�VJG�RJCUGU�
VJCV�JCF�CNTGCF[�DGGP�EQORNGVGF�CTG�PQV�
EJCPIGF�� #U� C� EQPUGSWGPEG�� PGEGUUCT[�
EJCPIGU�FWTKPI�VJG�RTQEGUU�EQWNF�PQV�DG�
VTCPUHGTTGF�VQ�VJG�GPVKTG�UVTWEVWTG�QH�VJG�
RTQITCO�DWV�QPN[�VQ�VJG�EWTTGPV�CPF�WR-
EQOKPI�RJCUGU��6JKU�EQWNF�NGCF�VQ�GPQT-
OQWU�RTQDNGOU�KP�RTQITCOOKPI�

+P�EQPVTCUV��KP�CIKNG�RTQITCOOKPI�GCEJ�
UVGR� KU� FKXKFGF� KPVQ� UOCNNGT� CPF� OCP-
CIGCDNG�VQRKEU��#NUQ�� KP�VJKU�OGVJQF��VJG�
RJCUGU� HTQO� CPCN[UKU� VQ� RTQITCOOKPI�
CTG� UVTWEVWTGF� UGSWGPVKCNN[�� DWV� QPN[� HQT�
VJG� TGURGEVKXG� UOCNN� VQRKEU�33�9JGP�QPG�

32  Tom Peters, Thriving on Chaos. Handbook for a Management 
Revolution (New York 1987).

33  Ken Schwaber, Scrum Development Process, in: 33470%�
Business Object Design and Implementation Workshop, eds. J. 
Sutherland et al. (London 1997).

E[ENG� KU� EQORNGVGF�� VJG�PGZV�RCTV� QH� VJG�
UQHVYCTG� KU� RTQEGUUGF� KP� VJG� UCOG�YC[�
KP�C�PGY�E[ENG��6JG�GPQTOQWU�CFXCPVCIG�
QH�VJKU�OGVJQF�KU�VJCV�PGY�KPUKIJVU�CPF�
HGGFDCEM� HTQO�VJG�ƓTUV�E[ENG�ECP�DG� KP-
VGITCVGF�KPVQ�VJG�UGEQPF�E[ENG�TKIJV�HTQO�
VJG�UVCTV��6JKU�CRRTQCEJ�ETGCVGU�CP�GZEGN-
NGPV� HGGFDCEM� NQQR�� 'CEJ� RJCUG� DGPGƓVU�
HTQO�VJG�HGGFDCEM�HTQO�CNN�QVJGT�RJCUGU�
CPF�URGEKCNKUVU��5QHVYCTG�FGXGNQROGPV�KU�
CP�KPVGTFKUEKRNKPCT[�VGCOYQTM��

6JG� RTKQTKV[� QH� VJKU� CRRTQCEJ� KU� VJG�
SWKEM� HGGFDCEM� COQPI� VJG� XCTKQWU� URG-
EKCNKUVU�� $G[QPF� VJCV�� VJG� TGCNK\CVKQP� QH�
KPVGTOGFKCVG�RTQFWEVU�GPCDNGU�CFFKVKQP-
CN�GZVGTPCN�HGGFDCEM�FWTKPI�VJG�FGXGNQR-
OGPV�RTQEGUU�� 6JG�ƓPKUJGF�RCTVU� QH� VJG�
UQHVYCTG� ECP� CNTGCF[� DG� XGTKƓGF� D[� VJG�
WUGT�CPF�VJG�HGGFDCEM�ECP�DG�KPEQTRQTCV-
GF�KPVQ�HWTVJGT�FGXGNQROGPV��

%QPUGSWGPVN[�� VJG� CIKNG� UQHVYCTG� FG-
XGNQROGPV� OGVJQF� KU� C� HCUV�� CFCRVCDNG��
CPF� F[PCOKE� UVTCVGI[�� 6JG� EQQTFKPCVGF�
CPF� KPVGTFKUEKRNKPCT[� EQNNCDQTCVKQP� DG-
VYGGP� VJG�FKHHGTGPV� URGEKCNKUVU� KU� C� HWP-
FCOGPVCN� UVGR� HQTYCTF� KP� VJG� HCUV�OQX-
KPI�ƓGNF�QH�UQHVYCTG�FGXGNQROGPV�

Pattern  
recognition – 
the strategies  
in comparison 
$QVJ� ENQVJKPI� RTQFWEVKQP� CPF� UQHVYCTG�
FGXGNQROGPV� UQNXG� EQORNGZ� VCUMU� D[�
EQPXGTVKPI�ETGCVKXG� KFGCU� KPVQ�C�OCVJG-
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OCVKECN�EQPEGRV�CPF�CRRN[KPI�KV�VQ�C�URG-
EKƓE� RTQDNGO�� 'XGP� VJQWIJ� VJG[� DGNQPI�
VQ� FKHHGTGPV� JKUVQTKECN� EQPVGZVU� CPF� WUG�
FKHHGTGPV� VGEJPQNQIKGU�� VJG[� DQVJ� UJQY�
UVTKMKPIN[� UKOKNCT� UQNWVKQP� UVTCVGIKGU�
YJKEJ� UGGO� VQ� TGNCVG� VQ� QPG� VTCPUHGTC-
DNG�RCVVGTP�� +P�QTFGT� VQ�FGƓPG� VJGKT�EQTG�
EQORQPGPVU��YG�FGOQPUVTCVG�JQY�VJGKT�
EQPEGRVU� GXQNXGF�WPVKN� VJG[� TGCEJGF� CP�
CFCRVCDNG�CPF�F[PCOKE�UVTCVGI[�

Ŭ*QOQ�UCRKGPU�KU�CDQWV�RCVVGTP�TGEQI-
PKVKQP�=ų?�ŭ34

5VTCVGI[�+��1PG�ŨCNN�TQWPFGTũ�RTQEGGFU�NKP-
GCTN[
• %QPEGRV�� $QVJ� FGXGNQROGPV� E[-

ENGU� DGIKP�YKVJ� VJG� EQPEGRV� QH� QPG�
ŨCNN�TQWPFGTũ� YJQ� CV� ƓTUV� CPCN[UGU�
CPF� RNCPU� JKU� CRRTQCEJ� CPF� VJGP�
FGXGNQRU� VJG� ƓPCN� RTQFWEV�� +P� VJG�
ENQVJKPI�RTQFWEVKQP�� VJKU�EQPEGRV� KU�
KORNGOGPVGF� VJTQWIJ� VJG� CPEKGPV�
UVTCVGI[�QH�HQTO�YGCXKPI��YJGTG�VJG�
ENQVJGU�CTG�FKTGEVN[�RTQFWEGF�QP�VJG�
NQQO�� 6JG� UCOG� UVTWEVWTCN� RTQEG-
FWTG�ECP�DG�QDUGTXGF�KP�VJG���RJCUG�
OQFGN�FWTKPI�VJG�GCTN[�FCVC�RTQEGUU-

34  William Gibson, 4EXXIVR�6IGSKRMXMSR (New York 2003).

KPI�� +P� DQVJ� ECUGU�� VJG� RTQFWEVKQP�
RTQEGUU�TGNKGU�QP�VJG�NKPGCT���RJCUG�
RTKPEKRNG��#PCN[UKU� CPF�RNCPPKPI�QH�
VJG� FGUKIP� CTG� GZGEWVGF� CPF� EQO-
RNGVGF� CV� VJG� DGIKPPKPI� QH� VJG� RTQ-
EGUU�� +P� VJG� HQNNQYKPI� RTQFWEVKQP�
RJCUG��VJG�FGƓPGF�EQPEGRV�KU�UVTKEVN[�
KORNGOGPVGF�
ƓI�����

• %QTG� EQORQPGPVU� ť� CNN�TQWPFGT��
UWD�UVGRU�� UKPIWNCT� CPCN[UKU�� 1PG�
CNN�TQWPFGT�CPCN[UGU�� RNCPU�CPF�FG-
XGNQRU� VJG� RTQFWEV�� *G� RTQEGGFU�
NKPGCTN[� KP� UWD�UVGRU�� #PCN[UKU� CPF�
RNCPPKPI� QEEWT� QPN[� CV� VJG� DGIKP-
PKPI�QH�VJG�RTQFWEVKQP�RTQEGUU�

• .KOKVCVKQPU��&WG� VQ� VJG�UKPING�CPCN-
[UKU�CV�VJG�DGIKPPKPI�QH�VJG�RTQEGUU��
KV� KU�JCTFN[�RQUUKDNG�VQ�TGCEV� VQ�PGY�
KPUKIJVU� VJCV� QEEWT� KP� VJG� RTCEVKECN�
KORNGOGPVCVKQP�� 6JGTGHQTG�� UKIPKƓ-
ECPV�CFLWUVOGPVU�ECP�QPN[�DG�KORNG-
OGPVGF� KP� C� PGY� RTQFWEV�� #U� UQQP�
CU� VJG� RTQDNGOU� DGEQOG� GZVGPUKXG��
VJG�CNN�TQWPFGT� UVTCVGI[� TGCEJGU� KVU�
NKOKVU��+V�KU�XGT[�EQORNKECVGF�HQT�QPG�
RGTUQP� VQ�CPCN[UG�CPF�RNCP� VJG�GP-
VKTG� UVTWEVWTG� CPF� CNN� VJG� FGVCKNU� CV�
VJG�UCOG�VKOG�CPF�KP�FGRVJ�

• 6JKU� KUUWG� PGEGUUKVCVGU� VJG� FGXGN-

*MK�����(MEKVEQ�SJ�7XVEXIK]�-��3RI�ƄEPP�VSYRHIVƅ�TVSGIIHW�PMRIEVP]��3RI�ƄEPP�VSYRHIVƅ�EREP]WIW��TPERW�ERH�HIZIPSTW�XLI�TVSHYGX�ERH�TVSGIIHW�
PMRIEVP]�MR�WYF�WXITW��%REP]WMW�ERH�TPERRMRK�EVI�EX�XLI�FIKMRRMRK�SJ�XLI�TVSHYGXMSR�TVSGIWW�ERH�XLI�HIƼRIH�GSRGITX�MW�WXVMGXP]�MQTPIQIRXIH��
8LIVIJSVI��WMKRMƼGERX�EHNYWXQIRXW�GER�SRP]�FI�MQ�TPIQIRXIH�MR�E�RI[�TVSHYGX��HMEKVEQ��9PVMOI�&IGO�ERH�1EVXMR�.IWW�
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QROGPV�QH�C�PGY�UVTCVGI[�� +P�ENQVJ-
KPI�RTQFWEVKQP��C�PGY�VGEJPQNQIKECN�
KFGC� ECWUGU� VJG� CFXCPEGOGPV�� 6JG�
KFGC� VQ� OCPKRWNCVG� VJG� UJCRG� QH� C�
HCDTKE� D[� EWVVKPI� KV� KPVQ� C� PGY� RCV-
VGTP��+P�FCVC�RTQEGUUKPI��VJG�TCRKFN[�
ITQYKPI� EQORNGZKV[� QH� VJG� TGSWKTG-
OGPVU�NGCFU�VQ�C�EJCPIG�

5VTCVGI[�++��5RGEKCNKUVU�YQTM�QP�UWD�UVGRU
• %QPEGRV��9KVJ�VJKU�PGY�UVTCVGI[��VJG�

YQTM� KU� FKXKFGF� DGVYGGP� FKHHGTGPV�
URGEKCNKUVU�� 6JG� FKXKUKQP� QH� NCDQWT�
KU� CFCRVGF� VQ� VJG� UGSWGPEG� QH� UWD�
UVGRU��'CEJ�URGEKCNKUV�KU�CUUKIPGF�VQ�
QPG�UWD�UVGR�QT�RJCUG� KP� VJG�GPVKTG�
FGXGNQROGPV�RTQEGUU��6JG�UGSWGPEG�
QH�CNN�UWD�UVGRU�TGUWNVU�KP�VJG�QXGTCNN�
UVTWEVWTG�
ƓI������'CEJ�URGEKCNKUV�ECP�
HQEWU�QP�VJGKT�EQTTGURQPFKPI�RJCUG��
#P�GZCORNG�HQT�VJKU�CRRTQCEJ�KU�VJG�
ŨYCVGTHCNN�OQFGNũ�

• %QTG� EQORQPGPVU� ť� URGEKCNK\C-
VKQP�� UWD�UVGRU�� UKPIWNCT� CPCN[UKU��
5RGEKCNKUVU� YQTM� QP� UWD�UVGRU� HQT�
VJG� RTQFWEV�� 6JG[� RTQEGGF� NKPGCTN[�
VJTQWIJ�RJCUGU��#PCN[UKU�CPF�RNCP-
PKPI�CTG�UVKNN�CV�VJG�DGIKPPKPI�QH�VJG�
RTQFWEVKQP�RTQEGUU�

• .KOKVCVKQPU�� 6JG� NKOKVCVKQP� QH� VJKU�
UVTCVGI[� KU� FWG� VQ� KVU� UVTWEVWTG�� &G-
URKVG� VJG�FKXKUKQP�QH� NCDQWT� CPF� VJG�
URGEKCNK\CVKQP�� KV� KU� UVKNN� NKPGCT� CPF�
UVCVKE�� #PCN[UKU� CPF� RNCPPKPI� CTG�
RGTHQTOGF� CV� VJG� DGIKPPKPI� QH� VJG�
OCPWHCEVWTKPI� RTQEGUU�� 1PEG� EQO-
RNGVGF��VJG�FGXGNQRGF�EQPEGRV�KU�HQT-
YCTFGF�VQ�VJG�PGZV�RJCUG��6JWU��VJG�
URGEKCNKUVU�EQOOWPKECVG�QPN[�KP�QPG�
FKTGEVKQP��7PHQTVWPCVGN[��VJKU�V[RG�QH�
EQOOWPKECVKQP� KPJKDKVU� SWKEM� CPF�
F[PCOKE� TGCEVKQP� VQ� PGY� KPUKIJVU��
6JWU�� VJG� CRRTQCEJ� KU� GHHGEVKXG� DWV�
PQV� GHƓEKGPV�� 6JG� YCVGTHCNN� OQFGN�
UJQYU�VJCV�URGEKCNK\CVKQP�CNQPG�FQGU�
PQV� PGEGUUCTKN[� NGCF� VQ� VJG� FGUKTGF�
UWEEGUU�� +PUVGCF�� CPF� OQTG� KORQT-
VCPVN[��KV�KU�VJG�OCPPGT�JQY�VJG�YQTM�
KU� FKXKFGF� CPF� JQY� VJG� URGEKCNKUVU�
CTG�CDNG�VQ�EQQRGTCVG�YKVJ�GCEJ�QVJGT�

5VTCVGI[� +++�� 5RGEKCNKUVU� UQNXG� UWD�RTQD-
NGOU
• %QPEGRV�� 6JKU� UVTCVGI[� KFGPVKƓGU�

UWD�RTQDNGOU��6JGUG�CTG�GZGEWVGF�CPF�
TGUQNXGF�D[�URGEKCNKUVU��6JG�UQNWVKQP�QH�
VJG�UWD�RTQDNGOU�NGCFU�VQ�VJG�UQNWVKQP�
QH�VJG�QXGTCNN�RTQDNGO��6JG�URGEKCNKUVU�

Fig. 6: Diagram of Strategy II: Specialists work on sub-steps: Specialists work on sub-steps, they proceed linearly through phases. Analysis and 
planning are at the beginning of the production process. Once completed, the developed concept is forwarded to the next phase. Thus, the 
specialists communicate only in one direction, which inhibits quick and dynamic reaction to new insights; diagram: Ulrike Beck and Martin Jess.
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ECP�FGXGNQR�UVTCVGIKGU�HQT�VJGKT�EQTTG-
URQPFKPI�UWD�UVGRU�CPF�F[PCOKECNN[�
KPVGITCVG� VJG� TGUWNVU� KPVQ� VJG� QXGTCNN�
EQPEGRV� 
ƓI�� ���� $QVJ�� VJG� EQPEGRV� VQ�
EWV�KPVQ�HCDTKE�VQ�RTQFWEG�ENQVJGU�CPF�
VJG� CIKNG� UQHVYCTG� FGXGNQROGPV� HQN-
NQY�VJKU� HWPFCOGPVCN�RTKPEKRNG��$QVJ�
RTQEGUUGU�CTG�GZRNKEKVN[�UVTWEVWTGF�VQ�
RTQFWEG�XGTKƓCDNG�KPVGTOGFKCVG�RTQF-
WEVU�D[�UQNXKPI�UWD�UVGRU��6JGUG�RTQF-
WEVU�GHƓEKGPVN[�CNNQY�CP�CPCN[UKU�CPF�
C�F[PCOKE�CFLWUVOGPV�CNTGCF[�FWTKPI�
VJG�RTQFWEVKQP�RTQEGUU��+P�ECUG�QH�VJG�
ENQVJKPI�RTQFWEVKQP��VJKU�YQWNF�DG�VJG�
ƓPKUJGF�HCDTKEU�VJCV�ECP�DG�RTQEGUUGF�
HWTVJGT�CU�TGSWKTGF��6JGUG�KPVGTOGFK-
CVG�RTQFWEVU�GPCDNG�CP�GZEGNNGPV�HGGF-
DCEM�OGEJCPKUO�YJGTG�PGY�KPUKIJVU�
FWTKPI� VJG� OCPWHCEVWTKPI� RTQEGUU�
ECP�DG�KPVGITCVGF�F[PCOKECNN[��#PCN-
[UKU�CPF�RNCPPKPI�UVCPF�PQ�NQPIGT�GZ-
ENWUKXGN[�CV�VJG�DGIKPPKPI�QH�C�RTQFWE-
VKQP�RTQEGUU�� +PUVGCF�� DQVJ� UVGRU� ECP�
DG�RGTHQTOGF�KP�GCEJ�UWD�UVGR�FWTKPI�
VJG�GPVKTG�RTQEGUU�

• %QTG� EQORQPGPVU� ť� URGEKCNK\CVKQP��
UWD�RTQDNGOU�� HGGFDCEM� OGEJC-
PKUO�� 5RGEKCNKUVU� UQNXG� UWD�RTQD-
NGOU� HQT� VJG�ƓPCN�RTQFWEV��#PCN[UKU�
CPF� RNCPPKPI� HQT� GCEJ� UWD�UGEVKQP�
RTQXKFG� VJG� HQWPFCVKQP� HQT� CP� GHƓ-
EKGPV�HGGFDCEM�OGEJCPKUO�

• #FXCPVCIGU�� 6JG� KPVGTFGRGPFGPEG�
QH�VJGUG�EQTG�EQORQPGPVU�KU�HWPFC-
OGPVCN� HQT� C� F[PCOKE�� ƔGZKDNG� CPF�
GHƓEKGPV� RTQFWEVKQP� RTQEGUU�� +V� CN-
NQYU�IQQF�CFCRVCVKQP�CPF�ECP�EQRG�
YKVJ�UKIPKƓECPV�XCTKCPEG��YJKEJ�CTG�
VJG� HQWPFCVKQPU�QH� UWEEGUUHWN�EQO-
RNGZ�RTQDNGO�UQNXKPI�*M
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$QVJ� VJG� EQPEGRV� VQ� EWV� KPVQ� HCDTKE� CPF�
VJG� CIKNG� UQHVYCTG� FGXGNQROGPV� WVKNKUG�
VJG� UCOG� EQTG� EQORQPGPVU� CPF� HQNNQY�
VJG�UCOG�HWPFCOGPVCN�RCVVGTP��#P�GZEGN-
NGPV�GZCORNG�QH�VJKU�KPPQXCVKXG�UVTCVGI[�
FGXGNQRGF�UGXGTCN�VJQWUCPF�[GCTU�CIQ�KU�
KNNWUVTCVGF�D[�VJG� ŨF[PCOKE�EQPUVTWEVKQP�
RTKPEKRNGUũ�35�+P�VJG�UGEQPF�JCNH�QH�VJG��UV�
OKNNGPPKWO�$%�� VJQUG�YGTG� CNTGCF[� KO-
RNGOGPVGF� KP� VJG� ENQVJKPI� RTQFWEVKQP�
KP�:KPLKCPI�36�$CUGF�QP�VJG�RNCPPGF�ICT-
OGPV�CPF�KVU�CRRGCTCPEG��ƓV�CPF�UK\G��KVU�
EQPUVTWEVKQP� YCU� F[PCOKECNN[� CFCRVGF�
VQ�VJG�OGCUWTGOGPVU�CPF�OCVGTKCN�RTQR-
GTVKGU�QH� VJG�CXCKNCDNG� HCDTKEU�37�6JKU�GZ-
VTCQTFKPCT[�EQODKPCVKQP�QH�CPCN[UKU�CPF�
CFCRVCVKQP� FWTKPI� VJG� OCPWHCEVWTKPI�
RTQEGUU� GPCDNGF� VJG� ETCHVUOGP� KP� :KP-
LKCPI�VQ�RTQFWEG�CV�VJG�UCOG�VKOG�GZEGN-
NGPVN[� EQPUVTWEVGF�� HWPEVKQPCN� CPF� GXGP�
QRWNGPV�ENQVJKPI�YKVJ�C�TGOCTMCDNG�OC-
VGTKCN�UCXKPI�CRRTQCEJ�
ƓI�����38�6JKU�YCU�
CP� GZEGRVKQPCN� CEJKGXGOGPV� EQODKPKPI�
JKIJ� ENQVJKPI� UVCPFCTFU� YKVJ� CP� CDUQ-
NWVGN[�TGUQWTEG�HTKGPFN[�RTQFWEVKQP�

Conclusion
+P� OQFGTP� FCVC� RTQEGUUKPI�� VJG� HQNNQY-
KPI�RTGOKUG�KU�ENGCTN[�FGƓPGF��5VTCVGIKGU�
HQT� EQORNGZ� RTQDNGOU�OWUV� CNNQY� IQQF�
CFCRVCVKQP� CPF� FGCN� YKVJ� UKIPKƓECPV�
XCTKCPEG�� +P� QTFGT� VQ� FQ� VJKU�� VJG[� JCXG�

35  Beck,�/PIMHYRK�HIW����.ELVXEYWIRHW�Z��'LV��-R�<MRNMERK,  
pp. 198–204.

36  Ibid., pp. 198-211.

37  Ibid., pp. 198-204.

38  Ibid., pp. 198-211.

VQ� DG� F[PCOKE�� ƔGZKDNG� CPF� GHƓEKGPV�� #�
EQORCTKUQP�QH�DQVJ�UVTCVGIKGU��VQ�EWV�KPVQ�
HCDTKE�VQ�VCKNQT�ENQVJGU�CPF�CIKNG�UQHVYCTG�
FGXGNQROGPV�� FGOQPUVTCVGU� VJCV� VJG�
CPEKGPV� ENQVJKPI� RTQFWEVKQP� EQPEGRV� KP�
:KPLKCPI� WVKNKUGU� VJG� UCOG� EQTG� EQORQ-
PGPVU�CPF�UVTCVGIKE�RCVVGTP� VJCV� KU�WUGF�
KP�OQFGTP�EQPEGRVU�VQFC[�

$[� KPVGITCVKPI� URGEKCNK\CVKQP��
UWD�RTQDNGO� UQNXKPI�� CPF� GZEGNNGPV�
HGGFDCEM� OGEJCPKUOU� KPVQ� VJG� ENQVJ-
KPI� RTQFWEVKQP� RTQEGUU�� VJKU� KPPQXCVKXG�
CPEKGPV� EQPEGRV� VTCPUHQTOGF� KPVQ� C�
ITQWPF�DTGCMKPI�CUUGTVKXG�UVTCVGI[�YKVJ-
KP� VJG� ENQVJKPI� RTQFWEVKQP� QXGT� UGXGTCN�
VJQWUCPF�[GCTU��

6JG�EQTG�EQORQPGPVU�QH� VJKU�UVTCVGI[�
CTG� ETWEKCN� HQT� C� F[PCOKE�� ƔGZKDNG� CPF�
GHƓEKGPV�CRRTQCEJ��6JG[�CNNQY�CP�GZEGN-
NGPV� CFCRVCVKQP� CPF� KPVGITCVKQP� QH� PGY�
KPUKIJVU� KPVQ� VJG� RTQFWEVKQP� RTQEGUU� CU�
YGNN�CU�C�DTQCF�XCTKCDKNKV[�VQ�EQXGT�C�YKFG�
TCPIG� QH� TGSWKTGOGPVU�� 6JGKT� KPVGTFG-
RGPFGPE[� KU� HWPFCOGPVCN� VQ�UQNXG�EQO-
RNGZ�RTQDNGOU�GHƓEKGPVN[�

#U�GCTN[�CU�VJG��UV�OKNNGPPKWO�$%��VJG�
KPPQXCVKXG�KFGC�VQ�EWV�KPVQ�HCDTKE�NCKF�VJG�
HQWPFCVKQP� HQT� PGY�� GHƓEKGPV� RTQFWEVKQP�
EQPEGRVU�� GZVGPUKXGN[� TGUVTWEVWTGF� VJG�
ETCHV�CPF�GUVCDNKUJGF�C�PGY�FKUVKPIWKUJGF�
FKUEKRNKPG�� VJG� EQPUVTWEVKQP� QH� RCVVGTPU��
(WTVJGTOQTG��KVU�KORCEV�YCU�HGNV�VJTQWIJ�
QVJGT� RCTVU� QH� VJG� EWNVWTG�� +P� VJG� EQWTUG�
QH� KVU� HWTVJGT� FGXGNQROGPV�� KV� RKQPGGTGF�
VJG� EQPEGRV� VQ� FWRNKECVG� EQPUVTWEVKQP�
RCVVGTPU�CPF�GUVCDNKUJGF�VJG�ETWEKCN�UVGR�
HTQO� EWUVQO�OCFG� ICTOGPVU� VQ� UGTK-
CN� RTQFWEVKQP�� 6QFC[�� KVU� EQTTGURQPFKPI�
MPQYNGFIG� KU� OCVJGOCVKECNN[� KORNG-
OGPVGF�KP�OQFGTP�EQPUVTWEVKQP�U[UVGOU��
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6JG�VGEJPQNQI[�QH�EWVVKPI�HCDTKE�VQ�VCK-
NQT�ENQVJGU�JCU�RTGXCKNGF�QXGT�VJG�OKNNGP-
PKC�� +V� JCU� CFCRVGF� VQ� KPFWUVTKCNK\CVKQP��
VJG�FGXGNQROGPV�QH�EJGOKECN�ƓDTGU�CPF�
FKIKVCNK\CVKQP��CPF�KV�KU�UVKNN�CDUQNWVGN[�GU-
UGPVKCN� HQT�OQFGTP� ENQVJKPI� RTQFWEVKQP��
+V� FGOQPUVTCVGU� CP� QWVUVCPFKPI� UVTCVG-
IKE�RCVVGTP��YJKEJ�YG�EQPUKUVGPVN[�CRRN[�
KP� FKHHGTGPV� EQPVGZVU� VQ� UQNXG� EQORNGZ�
RTQDNGOU� GHƓEKGPVN[�� 6JG� VGEJPQNQI[ũU�
ITQWPF�DTGCMKPI�TGUKNKGPEG�KU�QWT�VQQN�VQ�
OGGV�PGY�EJCNNGPIGU�ETGCVKXGN[�
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